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A SE M I- AUTOMATIC W EB L INE SYSTEM IS REPORTED ON HERE. IT

OFFERS COST-SAVING FEATURES AND PRACTICAL BENEFITS TO SHIPYARDS.

INCREASED PRODUCTIVITY IS THE GOAL AND PURPOSE OF THE  

SEMI-AUTOMATIC WEB LINE (SAWL) SYSTEM. THE PLAN IS IN PART, A

RESPONSE TO AN INDUSTRY . PRIORITY SET FORTH BY THE M E R C H A N T

MARINE ACT OF 1970: To IMPROVE SHIPBUILDING PRODUCTIVITY AND

REDUCE SHIPBUILDING.COSTS WHILE MAINTAINING HIGH STANDARDS FOR

CRITICAL OPERATIONS. 

IT IS ANTICIPATED THAT THE RESULT OF THIS PRELIMINARY EXAMINA-

TION WILL DEMONSTRATE TO THE SHIPBUILDING INDUSTRY, THROUGH

THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS (SNAME)

FACILITIES PANEL SP-1, THE MARITIME ADMINISTRATION AND THE U.S.

N A V Y,. THAT THE DEVELOPMENT AND IMPLEMENTATION OF THE SEMI-

AUTOMATIC WEB LINE PLAN AS RECOMMENDED FILLS ALL CRITERIA FOR

COOPERATIVE PROGRAM CONTINUATION AS DEFINED BY THE NATIONAL

SHIPBUILDING RESEARCH PROGRAM. THE IMPORTANCE OF THIS PROJECT

WOULD BE EVEN FURTHER EMPHASIZED BY A FULL ROSTER OF ALL WHO

GAVE TIME AND KNOWLEDGE TO AID THE RESEARCH AND PLANNING.

N UMEROUS INDIVIDUALS ARE DUE CREDIT AND THANKS, FOR BOTH SIGNI-

FICANT CONTRIBUTION, AND AN ONGOING INVOLVEMENT WITH THE  

PROJECT’S CONCEPT, PLANNING, PROGRESS, AND POSITIVE RESULTS. 



T H i S REPORT EVOLVED AS ONE OF MANY PROJECTS UNDER THE AUSPICES 

OF THE N ATIONAL S HIPBUILDING R ESEARCH P R O G R A M. T HE PROGRAM IS

A COOPERATIVE EFFORT BETWEEN THE M ARITIME A D M I N I S T R A T I O N’ S

O FFICE OF A DVANCED S HIP D EVELOPMENT AND THE U.S. SHIPBUILDING   

INDUSTRY.

ON BEHALF OF AVONDALE SHIPYARDS; INC., MR. RICHARD A. PRICE WAS

THE PROGRAM MANAGER RESPONSIBLE FOR TECHNICAL DIRECTION AND 

PUBLICATION OF THE FINAL REPORT. P ROGRAM DEFINITION AND

GUIDANCE WERE PROVIDED BY THE MEMBERS OF THE SOCIETY OF N A V A L

A RCHITECTS AND M ARINE E NGINEERS S HIP P RODUCTION C O M M I T T E E,

P ANEL SP-1, SHIPYARD FACILITIES AND ENVIRONMENTAL EFFECTS.

MR. G. WILKENS, PRESIDENT OF OXYTECHNIK, FUNCTIONED AS PROJE C T

MANAGER. T HE FINAL REPORT WAS EDITED B Y MR. HARRY L. TAB ONY OF

SPACE SYTEMS, IN C.



EXECUTIVE SUMMARY

OBJECTIVE

T HE PRIMARY REJECTIVE OF THIS PROJECT WAS TO DESIGN A COST-

EFFECTIVE SEMI-AUTOMATIC METHOD OF PRE-FABRICATION, FABRICATION

AND ASSEMBLY OF WEB SECTIONS, KNOWN AS A SEMI-AUTOMATIC WEB

LINE (SAWL). T HE GOAL WAS TO REDUCE MATERIAL HANDLING, F I T T I N G

AND WELDING LABOR, AND AT THE SAME TIME BRING AB0UT IMPROVED

FLOW EFFICIENCY, SPACE UTILIZATION, AND INTEGRATION WITH OTHER

ADVANCED MANUFACTURING PRACTICES AND SCHEDULING.

APPROACH

A TECHNICAL APPROACH WAS TO DEVISE SEVERAL SYSTEMS, FIVE IN

THIS CASE, AND THEN TO ADOPT THE ONE WHICH MOST SUITED THE

DESIGN CRITERIA, WHILE AT THE SAME TIME BEING COST-EFFECTIVE.

THE FIVE POSSIBLE SOLUTION STUDIES ARE LATER DESCRIBED AS pLAN

A, B,C, D, AND E. P LAN A WAS CHOSEN AS THE TEST CASE BECAUSE

IT MEETS ALL OF THE DESIGN CRITERIA,. IT CAN BE IMPLEMENTED

TODAY, IT IS PRACTICAL, WORKABLE, FEASIBLE, AND OFFERS

MEASURABLE TANGIBLE 8ENEFITS.

C R I T E R I A  

T HE FOLLOWING LIST OF FUNCTIONS DESCRIBES THE SEMI- AUTOMATIC.

WEB LINE (SAWL). THE COMPONENTS CAN BE CONSIDERED FOR USE

INDIVIDUALLY OR IN VARIOUS COMBINATIONS RESULTING IN THE

ENTIRE SYSTEM. 



F U N C T I O N S  

ORIENTATION:

A MEANS WAS DESIGNED SO AS TO ORIENT EACH WORK PIECE SO THAT

AUTOMATIC CUTTING AND/OR POSITIONING AND WELDING OF COMPONENT

PIECES COULD BE ACCOMPLISHED.

MARKING:

ONCE ORIENTED, EACH WORK PIECE CAN BE MARKED FOR BEAM PLACE-

MENTS AND NUMERICALLY IDENTIFIED FOR DELIVERY TO THE

SUBSEQUENT PROCESSING LANE.

CONVEYING:

A MEANS OF CONVEYING THE WORK PIECES TO THE AUTOMATIC AND

SEMI-AUTOMATIC WORK STATIONS WAS DESIGNED, SO AS TO MAINTAIN

THE ORIGINAL ORIENTATION. (IN ONE PROPOSAL THE WORK PIECE IS

STATIONARY AND THE MACHINES MOVE TO IT.)

SURFACE PREPARATION:

 A SEPARATE,

DESIGNED TO

FENERS JUST

INCLUDED IN

SORTING AND

FEEDING THE

BUT INTEGRATED SEMI-AUTOMATIC WORK STATION WAS

SHOT BLAST THE SURFACE EDGES OF BEAMS AND STIF-

PRIOR TO WELDING THEM ONTO THE-WEB PLATES.

THE EDGE PREPARATION WORK STATION IS A SYSTEM FOR

PLACING EACH BEAM ONTO A SPECIAL PALLET FOR

AUTOMATIC BEAM POSITIONING AND WELDING MACHINE.



POSITIONING AND WELDING:

BEAMS LONGER THAN 3 FT. UP TO 13 FT. ARE FED TO THE AUTOMATIC

POSITIONING AND WELDING MACHINE WHICH IS CAPABLE OF PERFORMING

THE ENTIRE OPERATION (WITH SOME MINOR WELDING BEING FINISHED

MANUALLY, LATER), PROVIDED THE BEAMS AND THEIR LOCATIONS FALL

 WITHIN THE CAPABILITIES OF THE MACHINE. (SEE SECTION 2.19,

FIGURE 1 AND 2.) SHORTER SEAMS, AND SOME SPECIAL BEAMS AND

BRACKETS ARE POSITIONED AND WELDED MANUALLY WITH AN OPERATOR-

ASSISTED WORK POSITIONER.

TRANSPORTATION AND HANDLING:

A MEANS OF IN-PROCESS HANDLING AND DELIVERY TO THE SUBSEQUENT

WORK PROCESS LANES IS PROVIDED UTILIZING PREVIOUSLY DESIGNED

EQUIPMENT.

COMPUTER SOFTWARE:

THE COMPUTER AND SOFTWARE IS STAND-ALONE AND CAPABLE OF PER- 

FORMING ALL NECESSARY FUNCTIONS, AND OF BEING CONTROLLED

INDEPENDENTLY, OR BY A HOST COMPUTER.

COSTS:

THE COST OF THIS SEMI-AUTOMATIC WEB LINE (SAWL) IS ESTIMATED AT

APPROXIMATELY 2,500,000 DOLLARS; THE ESTIMATED ROI IS 54.6

PERCENT.WITH A PAYBACK IN APPROXIMATELY 2.65 YEARS. THE



PLANT IS DESIGNED TO PRODUCE WEBS AT APPROXIMATELY 5 TONS PER

HOUR, OR 16,000 TONS PER YEAR, WORKING TWO SHIFTS. M ANPOWER

PROJECTIONS OF WEB PRODUCTION IS ESTIMATED AT APPROXIMATELY

93,818 MAN-HOURS WITHOUT THIS SEMI-AUTOMATIC WEB LINE, AND

APPROXIMATELY 24,954 MAN-HOURS WITH IT; A SAVINGS OF 68,864

MAN-HOURS PER YEAR, OR 73.4 PERCENT!

E X P A N S I O N :  

T HE SYSTEM' S PRODUCTIVE CAPACITY CAN BE INCREASED, W I T H O U T

ADDING A THIRD SHIFT, BY INSTALLING PRESENTLY AVAILABLE ADDI-

TIONAL WELDING AND R0B0TIC TECHNOLOGY.





1.2 GENERAL PROCEDURES

To DISCOVER-CURRENT STATE-OF-THE-ART, OUR METHODS INCLUDED

INTERVIEWS WITH KNOWLEDGEABLE Individuals IN shipbuilding 

 AND OTHER INDusTRIEs (FOREIGN AND DOMESTIC), REVIEW OF

RELEVANT LITERATURE, AND REQUIRED CORRESPONDENCE.

To IDENTIFY POTENTIAL PARTICIPANTS, WE BEGAN WITH RECOM-

MENDATIONS OF VARIOUS INDUSTRY AND PROFESSIONAL CONTACTS.

S INCE IT WAS NECESSARY TO DETERMINE PRIORITIES WITHIN

THIS PROJECT, WE DID SO BASED ON THE LIKELIHOOD OF

INCREASED PRODUCTIVITY, OR ECONOMIC GAIN.”

P ROPOSAL SUBMISSIONS WERE INVITED FROM VARIOUS MANUFAC-

TURING AND CONSULTING FIRMS AS WELL AS FROM WITHIN THE

SHIPBUILDING INDUSTRY ITSELF, AND FROM OTHER BUSINESSES.

THAT-SHARE INTERESTS AND CANCERNS WITH THE SHIPBUILDERS.

R ESPONSES TO INQUIRIES WERE TABULATED, BY GROUP, PRIOR TO

IDENTIFICATION OF CANDIDATES JUDGED TO BE BEST QUALIFIED,

AND/OR MOST PROMISING, AS PROJECT PARTICIPANTS.

IN EVALUATING PROPOSALS,- OUR PREVIOUS CRITERION CONTINUED

TO BE PROMINENT; PRIMARY ATTENTION WAS GIVEN A PROPOSAL’s

POTENTIAL FOR ECONOMIC BENEFIT.

R ESEARCH DATA WAS PERIODICALLY EVALUATED, AND REPORTS ON

PROJECT DATA DISSEMINATED ON AN ONGOING BASIS. SOME

INTERIM REPORTS, DELIVERED ORALLY, GAVE INFORMAL PROGRESS

REPORTS;

INTERVALS

THESE INFORMAL REPORTS WERE SUPPLEMENTED AT

BY MORE FORMAL, WRITTEN REPORTS AND SUMMARIES:

- 2 -  



P R E S E N T L Y, OUR PROJECT DATA HAS BEEN SUMMARIZED, AND ORAL AND

WRITTEN REPORTS OF PROJECT RESULTS VARIOUSLY DISTRIBUTED.

A DDITIONALLY, AREAS RELATED TO THIS PROJECT, AND OFFERING

POTENTIAL OF BENEFIT TO INDUSTRY GOALS, ARE BEING EVALUATED.

1.3 RESEARCH FINDINGS

THERE EXISTS NO SE M I- AUTOMATIC WEB LINE (SAWL) THAT MEETS ALL

CRITERIA OF THIS PROJECT. A N AUTOMATIC SEAM POSITIONING AND

WELDING MACHINE HAS NOT YET BEEN BUILT, BUT TO DO SO IS

ENTIRELY FEASIBLE WITH CURRENT TECHNOLOGY.

M ANY RESOURCES ( EQUIPMENT, MACHINERY, DEVICES) TO IMPLEMENT

SAWL ARE AVAILAB LE ON WORLD MARKETS. THE TASK OF MODIFYING

OTHERS REMAINS, ALONG WITH THE NEED TO DEVELOP PROTOTYPE EQUIP-

MENT IN STILL OTHER INSTANCES. AFTER STUDYING-FIVE ALTERNATE

PLANS, PLAN A WAS SELECTED AS THE ONE BEST MEETING THE.DESIGN

CRITERIA; HOWEVER, EACH OF THE FIVE PLANS ARE FEASIBLE AND SOME

MAY HAVE MORE MERIT THAN PLAN A UNDER DIFFERENT SETS OF

CIRCUMSTANCES .

1.4 FEASIBILITY DETERMINANTS

F EASIBILITY DETERMINANTS OF THE SEMI- AUTOMATIC WEB LINE SYSTEM

INVESTIGATED BY THIS PROJECT INCLUDE:

PROCESS: DETERMINE THE DESIGN OF A COST-EFFECTIVE METHOD OF

MARKING, BURNING, CONVEYING, WELDING AND POSI-

TIONING COMPONENTS. DETERMINE THE PARAMETERS OF

SHAPES AND SIZES THAT CAN BE EFFECTIVELY HANDLED,

 MANIPULATED AND WELDED.
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CRITERIA: THE FACILITY MUST B E DESIGNED TO HANDLE WEBS

HAVING A LENGTH UP TO 54 FT. AND A WIDTH OF UP

To 13 FT., VARYING IN THICKNESS OF 5-1/6TH IN.

TO 1 IN. I T ALSO MUST BE CAPABLE OF AUTOMATIC

POSITIONING AND WELDING OF BEAMS FROM 1 FT. TO 13

FT. LONG, BY 4 IN. TO 18 IN. WIDE, HAVING A WEB

THICKNESS OF FROM 1/4 IN. TO 1 IN. AND SHAPES

AS FOLLOWS:

FLAT BEAMS

T-BEAMS

L-BEAMS

BULB- BEAMS 

BUILT-UP BEAMS

T HE SYSTEM MUST BE FLEXIBLE, WITH THE CAPABILITY

OF INSTALLING SPECIAL LOW-VOLUME, NON-STANDARD

COMPONENTS. THESE-COMPONENTS COULD BE LARGER

OR SMALLER, OR OF A CONFIGURATION OR ORIEN-

TATION THAT FALLS OUTSIDE OF THE AUTOMATIC

 EQUIPMENT’S DESIGN CAPABILITIES. SUCH COM-

PONENTS SHOULD BE PROCESSED MANUALLY BUT WITH

THE AID OF SEMI-AUTOMATIC HANDLING EQUIPMENT.
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SPECIFICATIONS:

THAT ARE NEEDED

SAWL FACILITY:

F OLLOWING IS A LIST OF FUNCTIONAL FEATURES

AS PART OF AN EFFICIENT, HIGHLY PRODUCTIVE

M ANUAL FEED SYSTEM FOR ORIENTATION OF WORK
PIECES

A UTOMATIC FEED SYSTEM FOR SORTING, POSITIONING,
AND WELDING OF BEAMS AND STIFFENERS ON WEBS

A UTOMATIC CONVEYING SYSTEM FOR MOVING THE WORK
PIECE FROM ONE WORK STATION TO ANOTHER STATION
AND MOVING THE COMPONENTS TO BE ADDED ON. 

A UTOMATIC BURNING SYSTEM

A UTOMATIC MARKING SYSTEM

M ANIPULATOR FIXTURES FOR POSITIONING AND HOLDING
COMPONENTS FOR WELDING THAT FALL OUTSIDE OF THE
SIZES AND SHAPES THAT CAN BE AUTOMATICALLY.
INSTALLED. 

A UTOMATIC SURFACE PREPARATION SYSTEM FOR BEAMS.

A UTOMATIC OR SEMI- AUTOMATIC CONTROL OF TEMPORARY
STORAGE AND PALLETIZING SYSTEMS.

T RANSPORT SYSTEM FOR MOVING . RAW MATERIAL AND
FINISHED WEBS.

S OFTWARE AND STAND- ALONE HARDWARE PACKAGE TO
SUPPORT .THE NEW SAWL SYSTEM.

FEASIBILITY DETERMINANTS - REVIEW AND ASSESSMENT: IT WAS

DETERMINED THAT THE CRITERIA ARE SOUND. T HE CRITERIA AS

QUTLINED CAN MEAN IMPROVED PRODUCTIVITY-FOR THE INDUSTRY,

ALTHOUGH THERE WOULD BE SOME EXPECTED DIFFERENCES BETWEEN

MAJOR SHIPYARDS AND SMALLER FACILITIES, IN IMPLEMENTING

COMPONENTS OF THE NEW SYSTEM. P RESENTLY, A NUMBER OF
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ITEMS OF EQUIPMENT REQUIRED BY PROJECT CRITERIA ARE AVAILABLE

ON TODAY’S WORLD MARK ETS, BUT MUST BE DESIGNED INTO A SYSTEM.

O THER ITEMS CAN BE 0B T A I N E D, BUT REQUIRE SOME MODIFICATION TO

BE AN OPERATING PART OF THE PRODUCTION PLAN. S TILL OTHER ITEMS

REQUIRED BY PROJECT CRITERIA DO NOT EXIST AS COMMODITIES

AVAILABLE ON TODAY’S MARKET. WHILE THEIR FEASIBILITY CAN BE

DETERMINED AND PROJECTED, THESE-MUST BE DEVELOPED AND TESTED

BEFORE THEY CAN BE REALISTICALLY SEEN AS PRODUCTION EQUIPMENT

FOR THE SAWL SYSTEM.

1.5 FEASIBILITY PERSPECTIVES

TO BE ACCURATE IN DETERMINING IF AN OVERALL SYSTEM IS FEASIBLE,

IT IS NECESSARY TO EXAMINE EACH OF THAT SYSTEM’S CRITICAL PARTS

OR COMPONENTS. T HAT IS WHY, IN THE NEXT PARTS OF THIS SECTION,

THE EMERGING “GENERAL PICTURE” OF SAWL FEASIBILITY 1S BROKEN

DOWN INTO “CLOSE-UPS”:

1.5.1 WORK STATION FEASIBILITY

CRITERIA: WORK STATIONS SHOULD BE CONNECTED BY A

CONVEYING SYSTEM THAT WILL AUTOMATICALLY MOVE THE WORK

PIECE FROM ONE WORK STATION TO ANOTHER, AND MAINTAIN THE

ORIGINAL ORIENTATION. T HIS AUTOMATIC CONVEYING SYSTEM

MUST BE DEVELOPED. E ACH WORK STATION ALSO REQUIRES

AUTOMATIC OR SEMI-AUTOMATIC POSITIONING CAPABILITY OF

COMPONENTS AND MUST BE EQUIPPED WITH APPROPRIATE

CONTROLS TO.PROCESS THE WORK AT HAND.
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RESEARCH CONCLUSIONS: A CONVEYER SYSTEM SUITABLE IN .

DESIGN FOR TRANSPORTING THE WORK PIECES IS SPECIAL BUT

READILY AVAILALBLE FROM DOMESTIC AND FOREIGN SUPPLIERS.

( SOME SPECIAL LOADING AND UNLOADING DEVICES MUST BE-

DESIGNED TO FEED THE SYSTEM; HOWEVER AUTOMATIC AND/OR

PUSH-BUTTON CONTROLS ARE AVAILABLE FOR PURCHASE AS STOCK

I T E M S). THE ENGINEERING REQUIREMENTS FOR PROPER FEEDING,

POSITIONING, AND WELDING, HOWEVER, MUST BE DEVELOPED TO

SUIT THE Particular SYSTEM BEING INSTALLED. IT IS

POSSIBLE TO PURCHASE THE CONVEYING EQUIPMENT, LOADING AND

UNLOADING DEVICES, POSITIONING AND WELDING EQUIPMENT, AND

THE CONTROLS,. AS A PACKAGE. T HE USER MUST DETERMINE, .

HOWEVER, THE TYPE AND SIZE OF COMPONENTS NEEDED FOR

PARTICULAR REQUIREMENTS.

FEASIBILITY: OUR RESEARCH STRONGLY SUPPORTS THE

FEASIBILITY OF THE SAWL SYSTEM HERE OUTLINED AND

RECOMMENDED. S OME OF THE HANDLING EQUIPMENT AND DEVICES

CAN BE PURCHASED; THE BALANCE MUST BE DESIGNED.

P R O T O T Y P E S  M U S T  BE D E V E L O P E D  A N D  T E S T E D. 

1.5.2 MARKING SYSTEM FEASIBILITY

CRITERIA: MARKING SYSTEM CAPABILITY MUST INCLUDE LOCATING .

THE EXACT POSITION OF EACH BEAM OR BRACKET TO BE

ATTACHED, AND NUMERICALLY IDENTIFYING EACH WEB.

FEASIBILITY: AUTOMATIC MEASURING AND MARKING SYSTEMS CAN

BE PURCHASED FOR THIS REQUIREMENT FROM DOMESTIC AND FOREIGN

SUPPLIERS.
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1.5.3 BEAMS SURFACE PREPARATION FEASIBILITY

CRITERIA: WELDING QUALITY AND SPEED IS A MAJOR

CONSIDERATION WHICH IS AFFECTED BY THE CONDITION AND

COATING ON THE PIECES BEING WELDED. To ENHANCE QUALITY

AND WELDING SPEED THE SURFACE AREA OF BEAMS. TO BE WELDED

MUST BE CLEANED.

RESEARCH CONCLUSION: I T WAS DETERMINED THAT THIS PROCESS

IS CRITICAL TO THE SYSTEM AND SHOULD BE ACCOMPLISHED IN A

SEPARATE STAND-ALONE MACHINE OUTSIDE OF THE MAIN

PRODUCTION LINE, AND THAT BEAMS SHOULD BE PROCESSED. IN

ORDER OF REQUIRED USE SO AS TO FLOW INTO THE MAIN LINE.

FEASIBILITY: OUR RESEARCH HAS DETERMINED THAT THE  

NECESSARY COMPONENTS REQUIRED FOR THIS STATION ARE

READILY AVAILABLE. .

1.5.4 AUTOMATIC BEAM POSITIONING AND WELDING FEASIBILITY

CRITERIA: T HE AUTOMATIC BEAM POSITIONING AND WELDING

MACHINE IS THE MOST CRITICAL COMPONENT OF THE SYSTEM

RELATIVE TO PRODUCTIVITY. I T MUST BE CAPABLE OF

AUTOMATICALLY SELECTING, POSITIONING, AND HOLDING BEAMS,

AND THEN AUTOMATICALLY WELDING THEM. T HE CONTROLS MUST

  HAVE MANUAL OVERRIDE SO THAT’ OPERATORS CAN MAKE MINOR

POSITION. ADJUSTMENTS AND/OR CHANGES WHEN NECESSARY. THE

IN-FEED MUST BE SUCH THAT THE BEAMS TO BE INSTALLED CAN

BE PICKED UP FROM A KNOWN POSITION RELATIVE TO THE

ORIENTATION OF THE WEB PLATE.

- 8 -



RESEARCH CONCLUSIONS: No SUCH EQUIPMENT NOW EXISTS, BUT-

THE TECHNOLOGY AND HARDWARE NECESSARY FOR THIS MACHINE

CAN BE PERFECTED AND PURCHASED.

FEASIBILITY: ALTHOUGH THIS MACHINE MUST BE-DESIGNED

AND TESTED, IT IS NOW FEASIBLE.

1.5.5 BEAM FEED FEASIBILITY

CRITERIA: T HE FEEDING OF B EAMS TO THE AUTOMATIC BEAM

POSITIONING AND WELDING MACHINE IS CRITICAL AS TO

SEQUENCE, POSITION, AND ORIENTATION OF THE BEAMS.

RESEARCH CONCLUSIONS: E QUIPMENT REQUIRED FOR THIS OPERA-

TION DOES NOT YET EXIST AND WILL REQUIRE DESIGN AND

TESTING.

FEASIBILITY: OUR RESEARCH HAS DETERMINED THAT THE DESIGN

OF EQUIPMENT FOR THIS COMPONENT IS FEASIBLE. SIMILAR

DESIGNS AND EQUIPMENT EXIST THAT CAN BE UTILIZED, WITH

 MODIFICATIONS, TO ADAPT TO THIS

1.5.6 MANUAL INSTALLATION FEASIBILITY

CRITERIA: SINCE EVERY SIZE AND

REQUIREMENT.

SHAPE OF BEAMS AND OTHER

 ITEMS CANNOT BE AUTOMATICALLY POISITIONED AND WELDED, PRO-

VISIONS MUST BE MADE FOR MANUAL INSTALLATIONS.  
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RESEARCH CONCLUSIONS: T HE QUANTITY OF MANUAL W O R K

REQUIRED, ALTHOUGH SUBSTANTIAL, IS NOT GREAT ENOUGH TO

RENDER THE SYSTEM UNATTRACTIVE FROM A PRODUCTIVITY OR

COST VIEWPOINT. SECONDLY, THE WORK STATION LOCATION FOR

MANUAL OPERATIONS CAN BE INCORPORATED INTO THE LINE

WITHOUT ADVERSE EFFECT ON FLOW. S OME DEGREE OF

SEMI-AUTOMATION IS POSSIBLE TO LESSEN THE LAB0R INTENSITY

OF THIS AREA.

 FEASIBILITY: T HIS ELEMENT OF THE SYSTEM IS FEASIBLE AND

EQUIPMENT IS READILY AVAILABLE.

1.5.7 TRANSPORTATION AND HANDLING FEASIBILITY

CRITERIA: T HE DEVELOPMENT OF COST- E F F E C T I V E

 TRANSPORTATION AND HANDLING EQUIPMENT FOR TRANSPORTING

RAW MATERIAL AND FINISHED WEBS IS NECESSARY.

RESEARCH CONCLUSIONS: E QUIPMENT REQUIRED FOR THESE

PROCEDURES WAS PREVIOUSLY DESIGNED, AND TESTED, AND HAS

BEEN IN USE AT ASI FOR SOME TIME.

FEASIBILITY: OUR PREVIOUS RESEARCH HAS DETERMINED THE  

FEASIBILITY OF THIS ITEM.

1.5.8 COMPUTER SOFTWARE FEASIBILITY

CRITERIA: D EVELOPMENT OF SUPPORT SOFTWARE- FOR VARIOUS

PHASES OF SAWL. T HE RIGHT PACKAGE WOULD HAVE DETAILED

DRAWING CAPABILITIES; CONCURRENT SELECTION BILLS OF

  MATERIAL; SHOP PRODUCTION SCHEDULES; MATERIALS-FLOW

ROUTING; CUTTING LIST; ASSEMBLY MARKING; LOADING,

DISPOSITION, DELIVERY SCHEDULES. T HE INTERFACE
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SPECIAL REQUIREMENTS TO BE MET. 

FEASIBILITY: SOFTWARE SYSTEMS MEETING CRITERIA ARE

FEASIBLE; DEVELOPMENT AND TESTING ARE NECESSARY,

HOWEVER!

1.6 ANTICIPATED BENEFITS

T HE MAJOR BENEFITS

HANDLING

OF THIS PROJECT ARE AS FOLLOWS:

AND SET-UP TIME

BURNING

B EAM P OSITIONING

B EAM P REPARATION

W E L D I N G

F ACE P LATE I NSTALLATION

A CCURACY OF F ABRICATION

U SING A VONDALE S H I P Y A R D’ S PRODUCTION REQUIREMENTS, IT IS

ANTICIPATED THAT MANPOWER SAVINGS IN THE RANGE OF 73.4

PERCENT COULD BE REALIZED,

- 1 1 -



SECTION TWO

SEMI-AUTOMATIC WEB LINE: A FUNCTIONAL DESCRIPTION

2.1 INTRODUCTORY NOTE 

T HIS SECTION COVERS THE CONCEPTUAL APPROACH. INCLUDED IS A

STEP-BY-STEP CONCEPTION OF THE SYSTEM, THE CONCEPT DRAWINGS OF

THE LINE LAYOUT, MACHINE DRAWINGS AND SPECIFICATIONS, AND OTHER

APPROPRIATE DRAWINGS. A VONDALE S H I P Y A R D’ S EXISTING METHODS AND

SYSTEMS WERE USED AS A BASE FROM WHICH TO PLAN AND COMPARE THE

REQUIRED FACILITIES, PRODUCTION SEQUENCE, WORK FLOW, AND

PRODUCTION RATES. REALIZING PERMANENT INCREASING COSTS IN THE

SHIPBUILDING INDUSTRY AND PERMANENT GROWING COMPETITION BY LOW

COST COUNTRIES, ASI HAS IMPROVED CONTINUOUSLY THE MOST IMPORTANT

AREAS OF THE YARD: P ANEL WELDING, PIPE PROCESSING, LIGHT METAL

PRODUCTION ETC. As AN ESSENTIAL ELEMENT FOR MODERNIZATION OF

HULL FABRICATION, NEW SEMI-AUTOMATIC BEAM PROCESSING LINES AND

SEMI-AUTOMATIC WEB PROCESSING LINES MusT BE CONSIDERED.

W EBS ARE TO B E PRODUCED HAVING A LENGTH OF UP TO 54 F T. AND A

WIDTH OF UP TO 13 FT.

* C UT P LATE T HICKNESS 5 1/6TH IN. TO 1 IN. 

. BEAM LENGTH 1 FT. TO 13 FT.

. BEAM WIDTH 4 IN. TO 18 IN,

.  BEAM T H I C K N E S S 1/4 IN. TO 1 IN.
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THE FOLLOWING BEAMS

LIE WITHIN THE BEAM

MAY BE USED, PROVIDING THEIR CROSS SECTIONS

SILHOUETTE SHOWN IN FIGURE 1: F LAT BEAMS, 

T -BEAMS, L-BEAMS, BULB-BEAMS, BUILT-U P-BEAMS. AUTOMATED

POSITIONING AND WELDING IS ONLY POSSIBLE FOR STRAIGHT AND

PARALLEL BEAMS, VERTICALLY POSITIONED. M OREOVER, THE DISTANCE

BETWEEN TWO BEAMS MUST BE GREATER THAN THE MINIMUM DISTANCE

SHOWN IN FIGURE 2. T HESE LIMITATIONS ARE DETERMINED BY THE

TECHNICAL LIMITS OF THE AUTOMATIC B EAM POSITIONING DEVICE. IN

ACCORDANCE WITH U.S. STANDARDS, STRAIGHTNESS OF THE PROFILE HAS

TO BE 0.002x LENGTH. BRAcKETs OR SPECI AL TYPES OF BUILT -U P

BEAMS MUST BE POSITIONED BY CRANE OR OTHER MEANS. 

2.2 CORE CONCEPT

T HE PROPOSED SYSTEM IS APPROACHED so AS TO B E AN INTEGRATED

AND AUTOMATED PRODUCTION LINE. A UTOMATION OF THE MOST CRITICAL

AND MOST INTENSIVE PROCESSES WAS GIVEN PRIMARY EMPHASIS. THE

MOST CRITICAL PROCESSES CONSIDERED FOR MAXIMUM AUTOMATION WERE

MARKING, CUTTING, BEAM AND OTHER STIFFENER PLACEMENT AND

WELDING, HANDLING AND TRANSPORTATION. A MONG THE BENEFITS

OBSERVED WHICH THIS AUTOMATION AFFECTS ARE: MAN-HOUR SAVINGS,

STANDARDIZATION OF METHODS; IMPROVED FABRICATION PRECISION,

CENTRALIZED CONTROL OF SCHEDULING, MATERIAL HANDLING, AND 

OTHERS .
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2.3     PRINCIPAL FEATURES

THE PRINCIPAL FEATURES OF THIS SAWL ARE AS FOLLOWS:

MATERIAL HA N D L I N G

REDUCED SE T- UP TI M E

R EDUCED M ANUAL F ITTING AND T A C K I N G

A CCURATE AND E FFICIENT M A R K I N G

C ONTROLLED AND E FFICIENT W ORK F L O W

A CCURACY OF F A B R I C A T I O N

C ONTROLLED W ELDING Q UALITY AND S P E E D

F LEXIBILITY

M ANUAL AND A UTOMATIC C O N T R O L

L ARGE W EB F ABRICATION ALONG WITH SMALLER ITEMS
PERMITTING INTERCHANGEABLE PRODUCTION AT THE SAME
WORK STATIONS

I NTEGRATION WITH OTHER MANUFACTURING AND ASSEMBLY
PROCESSES

2.4 GENERAL CONDITIONS

T HIS SEMI- AUTOMATIC WEB LINE IS SUB JECT TO THE CONDITIONS

LISTED IN THE FOLLOWING SECTIONS, 2.5 THRU 2.10.

2.5 STRUCTURAL COMPONENTS

WEB PLATE SIZES VARYING IN LENGTH AND WIDTH UP TO 54 FT. LONG

By 13 FT. WIDE AND HAVING A PLATE THICKNESS FROM 5/16TH IN. TO

1 IN. B EAMS TO BE WELDED TO THE ABOVE WEB PLATES CAN VARY IN

SIZE AS FOLLOWS:

• BEAM L ENGTH FROM 1 FT. TO 13 FT. 

•  BEAM WIDTH FROM 4 IN. TO 18 IN.

•  BEAM WEB THICKNESS FROM 1/4 IN. TO 1 IN.
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2.6

2.7

2.8

2.9

B EAMS THAT CAN B E AUTOMATICALLY POSITIONED AND WELDED ARE:

FLATS, T-BEAMS, L-BEAMS, BULB- BEAMS, OR WILT-UP BEAMS,

PROVIDING THEIR CROSS SECTIONS LIE WITHIN THE BEAM SILHOUETTE

SHOWN IN FIGURE 1. A DDITIONALLY, SUCH BEAMS MUST BE STRAIGHT,

PARALLEL AND VERTICALLY POSITIONED. T HE DISTANCE BETWEEN BEAMS

MUST BE GREATER THAN THE MINIMUM SHOWN IN FIGURE 2. STRAIGHT-
NESS OF THE BEAMS MUST BE 0.002 X LENGTH. A LL OTHER SIZES

AND SHAPES MUST BE INSTALLED BY CONVENTIONAL MEANS. STANDARD

PLATE UTILIZED BY THIS SYSTEM WILL BE 41 FT. BY 13 FT.

MARKING REQUIREMENTS 

L OCATION AND MARKING OF ALL BEAM LOCATIONS ALONG WITH NUMERICAL

IDENTIFICATION. MARKINGS OF EACH SEPARATE WEB SECTION THAT IS TO

BE CUT FROM A GIVEN PLATE.

CUTTING REQUIREMENTS

A LL PLATES TO BE AUTOMATICALLY PROFILE CUT WITH TWO- T O R C H

PRODUCTION OF MIRROR-SYMMETRIC WORK PIECES, REMAINING CONNECTED

BY TABS SO AS TO RETAIN-POSITIONS RELATIVE TO REFERENCE MARKS.

BUTT WELDING REQUIREMENTS

A UTOMATIC WELDING OF TOP SEAMS IS REQUIRED FOR OVERSIZED WEB 

PLATES .

BEAM POSITIONING AND WELDING REQUIREMENTS

A C C U R A T E, AUTOMATIC POSITIONING AND WELDING OF ALL BEAMS 

DESCRIBED-IN THE PREVIOUS SECTION.
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2.10

2.11

2.12

2.13

2.14

BEAM PREPARATION REQUIREMENTS .

S URFACE TO B E WELDED IS SHOT- B L A S T E D, BEAM ARE PALLETIZED AND

WELDING MACHINE. 

SYSTEM CAPACITY

5 TONS PER HOUR, OR 16,000 TONS PER YEAR (BASED ON 3,300

WORKING HOURS ON TWO SHIFTS) EQUIVALENT APPROXIMATE SYSTEMS

CAPACITY; ALL WEB REQUIREMENTS FOR FIVE 40;000 TON BULK CARRIES

PER YEAR.

MANPOWER REQUIREMENTS
.

. REFERENCE WEBS: 1.45 MAN-HOURS

. L A R G E  W E B S: 45 MAN-HOURS

M ANNING REQUIREMENTS OF THE PRODUCTION LINE VARY FROM

APPROXIMATELY 7 MEN WHILE PRODUCING SMALL WEBS, TO 16 MEN FOR

PRODUCTION OF LARGE WEBS. CYCLE TIMES ARE 310 M I N. FOR 2 4

REFERENCE WEBS,AND 165 MIN. FOR EACH LARGE WEB. 

DAILY PRODUCTION RATES

R E F E R E N C E  W E B S:  74.32 PIECES PER DAY

LARGE WEBS: 5.81 PIECES PER DAY

. W O R K I N G  H O U R S  P E R  S H I F T: 8

S HIFTS PER DAY: 2

TIME COMPARISON

( BASED ON AVONDALE SHIPYARDS REQUIRED TONNAGE)

. C URRENT S Y S T E M 93,818 MAN-HOURS

. NEW SAWL SYSTEM 24,954 MAN-HOURS 

. SAVINGS 68,864 MAN-HOURS
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2.15 NEW SAWL SYSTEMS SUMMARY

S UMMARIZED BELOW IS THE STEP- B Y- STEP WORK STATION METHODOLOGY

FOR PROCESSING AND HANDLING WEBS AND LARGE WEB FRAMES ON THE

NEW SEMI-AUTOMATIC WEB LINE. T HIS SYSTEM IS P LAN A AND IS

SHOWN ON THE DRAWING LABELED L AYOUT P LAN A . T HE NUMERICAL

REFERENCES THROUGHOUT THIS SUMMARY REFER TO THE ABOVE MENTIONED

DRAWING WHICH CAN BE FOUND IN THE NEXT FOLLOWING SECTION.
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SAWL PLAN A

PLAN A IS A TWO-LANE WEB FABRICATION-LINE INCLUDING THE

CUTTING, MARKING AND LABELING FOR THE FLOW FABRICATION OF WEBS

UP TO MEDIUM SIZES, COMBINED FLOW FABRICATION FOR LARGE WEBS

WITH THE SUBSEQUENT APPLICATION OF FACE PLATES ON STATIONARY

INDIVIDUAL STATIONS, TURNING OF WEBS, THERMAL STRAIGHTENING, AND

PROVISION FOR BEAMS AND STIFFENERS ON THE BACK SIDE. THE BASIC

PLATES OF LARGE WEBS ARE MADE FROM SEVERAL CUT PARTS USING

CONVENTIONAL SUBMERGED-ARC WELDING AND WELDING TRACTORS. THE

WEB FABRICATION LINE SHOWN ON THE DRAWING FOR PLAN A IS A

TWO-LANE LINE ON WHICH THE FOLLOWING TYPES OF FABRICIITION CAN

BE CARRIED OUT AS REQUIRED:

PARALLEL OPERATION OF STATION I THRU VII FOR THE 
SERIES PRODUCTION OF SMALL AND MEDIUM WEBS.

FABRICATION OF LARGE WEBS, STATIONS I THRU IX

MIXED FABRICATION

THE THROUGHPUT AND PERSONNEL REQUIREMENTS VARY WITH THE TYPE OF

FABRICATION SELECTED. ALL PRIMED SECTIONS PASS THROUGH THE

AUTOMATIC BEAM EDGE CLEANING UNIT, STATION X, TO REMOVE-THE 

PRIMER FROM THE EDGES OF THE BEAMS TO BE WELDED.

ON BOTH LINES THE WEBS ARE TRANSPORTED ON TRANSPORT TABLES, TWO

COUPLED TO ONE UNIT IN EACH CASE.

ALL TRANSPORT TABLES ARE EQUIPPED WITH CORRUGATED CUTTING

SURFACES ON WHICH THE SECTIONS ARE POSITIONED AND WELDED. THE

EMPTY TRANSPORT TABLES ARE RETURNED WITHOUT CRANE USE, USING

TWO CROSS TRAVEL UNITS AT THE TOP END OF THE DRAWING AND A

THIRD PAIR OF RAILS. (RETURN OF TRANSPORT TABLES VIA cRANE IS

POSSIBLE IF DESIRED.)
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T HE LENGTH OF THIS TWO- LANE LINE WITH RETURN TABLE AND NINE

PARALLEL STATIONS IS ABOUT 561 FT. WITH A WIDTH, INCLUDING THE

OPERATING WALK WAY AND TRACKS FOR THE RETuRN OF TABLES, oF 90

FT. T HE SHOP CRANE MUST HAVE A LIFTING CAPACITY OF 20 T O N S.
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2.15.1

2.15.2

FABRICATION OF LARGE WEBS (STATIONS I - IX)

AND FABRICATION OF SMALL AND MEDIUM WEBS (STATION I - VII)

STATION I

A T STATION 1 THE TRANSPORT TAB LES ARE PARKED ON THE RETURN

TRACK AND CROSS CONVEYED TO LANE ONE AND TWO AND COUPLED TO

TWO DOUBLE TRANSPORT TABLES.

STATION II

AT STATION II PLATES UP TO A WIDTH UP-TO 13 F T. AND A LENGTH

OF 41 FT. ARE PLACED ON THE TRANSPORT TABLES BY THE SHOP

CRANE, EQUIPPED WITH’ MAGNET TRAVERSE, AND AGAINST A

LONGITUDINAL AND TRAVERSE REFERENCE EDGE. T HEREAFTER, A L L

BEAM POSITIONS (LINES, AUXILIARY LINES FOR CUTTING AND

REFERENCE MARKS) ARE POWDER MARKED UNDER THE PROGRAM CONTROL

FOR SUBSEQUENT AUTOMATIC POSITIONING AT S TATION V .

T HE SECOND OPERATION IS THEN TO APPLY LABELING TO. THE B A S I C

WEB PLATE APPLYING SERIES, TYPE AND/OR ITEM NUMBER USING A

SPECIAL INK SPRAY HEAD ON A PORTAL TROLLEY.

F OR INDIVIDUALLY FABRICATED LARGE WEBS THE TROLLEY FOR THIS

PORTAL IS EQUIPPED WITH-A THREE-TORCH CUTTER UNIT, FOR TORCH

CUTTING WITH WELD PREPARATION. I F ONE ASSUMES THAT THE BASIC

PLATE FOR A LARGE WEB IS COMPRISED OF FouR INDIVIDUAL SECTIONS

(OF WHICH TWO EACH ARE CUT FROM ONE PLATE), A TOTAL OF SIX

BUTT WELD JOINTS MUST BE MADE ON THE PLATES IN BOTH LANES

WITH A MEAN LENGTH OF 45 FT. AT THIS STATION.



AT WELDING SPEED V =(0.8 FT. PER MIN.)., 80 MIN. INCLUDING

WAITING TIME IS REQUIRED FOR THIS PURPOSE. E STIMATED MARKING

TIME IS 30 MIN., LABELING TIME.20 MIN., AND CHARGING TIME 20

MIN. T HE TIME THAT THIS DOUBLE STATION IS OCCUPIED IS ABOUT

150 MIN. OR 2.5 HOURS.

2.15.3 STATION III

C ONTOUR TORCH CUTTING OF THE FOUR BASIC PLATE PARTS TAKES

PLACE ON BOTH LINES OF STATION III. A LARGE WEB HAS AN

ESTIMATED CONTOUR CUT LENGTH OF ABOUT 182 FT. RESULTING IN A

FLOOR-TO-FLOOR TIME OF 155 MIN. OR 2.58 HOURS. THIS
INCLUDES ABOUT 120 MIN. OPERATING “TIME AND ABOUT 35 MIN.

WAITING TIME. ON STATION 111 WHEN PRODUCING SMALL WEBS THE

BASIC PLATE IS CUT WITH A TWO TORCH PORTAL AND THE TORCH

BUGGY MOVES MIRROR-SYMMETRIC IN THE TRANSVERSE AXIS SO THAT

TWO MIRROR-SYMMETRIC PARTS (BASIC PLATES) ARE CUT ON LANES ONE

AND TWO, THE INDIVIDUAL PART REMAINING CONNECTED BY TABS,

THEREBY PERMITTING THEM TO RETAIN THEIR POSITION RELATIVE TO

THE TWO REFERENCE MARKS.
.

 2.15.4 STATION IV

ON STATION IV WHEN PRODUCING LARGE WEBS THE SHOP CRANE PLACES

THE FOUR BASIC PLATE PARTS, CUT AND WITH PREPARED BUTT WELD

JOINTS; INTO A SPECIFIC POSITION ON THE TRANSPORT TABLES OF

LANE TWO. T HEY ARE THEN SUBMERGED- ARC WELDED WITH TRACTORS

ON ONE SIDE ONLY. HERE-THE PARTS OF THE BASIC PLATE THAT

OVERHANG THE TRANSPORT TABLE ARE SUPPORTED WITH EXTRA TABLES.
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2.15.5

E MPIRICAL VALUES FOR CONVENTIONAL SUBMERGED- ARC THREE- P A S S

BUTT WELDING OF THREE SEAMS WITH A MEAN LENGTH OF 8 FT. AND A

PLATE -THICKNESS OF Approximately 7/8TH IN. Is APPROXIMATELY.

240 M I N. OR 4 HOURS INCLUDING ALL WAITING TIME. THEREFORE AT

LEAST TWO SUBMERGED-ARC WELDING TRACTORS, OPERATING IN

PARALLEL, ARE REQUIRED TO PRODUCE A FLOOR-TO-FLOOR TIME OF

APPROXIMATELY 2 HOURS. S TATION IV IS EMPTY DURING PRODUCTION

OF SMALL AND MEDIUM SIZE WEBS.

S T A T I O N  V  

T HE AUTOMATIC POSITIONING AND WELDING MACHINE BRIDGING BOTH

LANES IS LOCATED AT STATION V. D URING THE FIRST OPERATION

PER PLATE, THE MACHINE, PHOTO-ELECTRICALLY CONTROLLED, SCANS

THE TWO REFERENCE MARKS AND HAVING DETERMINED THEIR POSITION

SETS THE POSITIONING PROGRAM GEOMETRICALLY TO “O”. THE

PORTAL CARRIES THE BEAM PALLET TRANSPORTER FROM WHICH THE

MACHINE’S BEAM-GRAB-HEAD TAKES THE PRESORTED BEAMS FOR

FABRICATION.

APPROPRIATE TO THIS PROGRAM, THE PORTAL AND THE Transverse

 BUGGY TRAVEL IN THE X AND Y DIRECTION, THE HEAD TURNS TO THE

DESIRED POSITIONING LOCATION AND POSITIONS THE BEAMS AUTO-

 MATICALLY ABOUT 1 FT. ABOVE THE BASIC PLATE.

T HE AUTOMATIC CONTROL CAN THEN BE OVERRIDDEN BY HAND SHOULD

A CORRECTION BE NECESSARY TO THE POSITION TAKEN BY THE BEAM.

T HE BEAM IS THEN LOWERED, PRESSED DOWN AT THE SAME TIME AND

WELDED, USING FOUR FLUX CORED WIRE WELDING MACHINES APPLIED

AT THE SAME TIME TO BOTH SIDES FROM THE CENTER OF THE BEAM

OUTWARD TOWARDS BOTH ENDS. T HEREAFTER THE PRESS- D O W N
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PLUNGERS ARE RAISED AND THE WELDING CAR TRAVELS TO THE PARK

POSITION. T HE MACHINE IS THEN READY TO TAKE A NEW B E A M. TH E

CYCLE TIME (FLOOR-T O-FLOOR) FOR A BEAM 6 F T. LONG IS

 APPROXIMATELY 4.5 MIN.

ON A LARGE WEB AN AVERAGE OF 25 BEAMS WITH AN OVERALL LENGTH

OF ABOUT 110 FT. CAN BE AUTOMATICALLY POSITIONED AND WELDED;

THIS FLOOR-TO-FLOOR TIME CAN BE HANDLED IN ABOUT 80 MIN.

2.15.6  STATION VI

BEAMS SHORTER THAN 3 F T. , BEAMS WITH A CROSS SECTION NOT

SUITABLE FOR THE BEAM CARRIER, OR BEAMS WHICH ARE INCLINED

CANNOT B E HANDLED BY TH E MACHINE AT STATION V. THEY ARE

TAKEN FROM THE BEAM PALLETS AT STATION VI WITH A-MANUALLY

CONTROLLED MANIPULATOR, MOVED ACROSS THE BASIC PLATE,

POSITIONED, HELD VERTICAL, PRESSED DOWN AND TACK WELDED.

W ELDING AT THIS STATION IS DONE BY ELECTRODES. HERE THE

INCIDENTAL WORK SUCH AS WELDING THE FINAL SEAMS ON THE BEAM”

ENDS AND THE VERTICAL SEAMs AT THE BEAM JOINTS Is

ACCOMPLISHED.

THE TABS ARE REMOVED USING CONVENTIONAL CUTTING TORCHES AND

GRINDERS.-

AVERAGELY 14 BEAMS ARE MANUALLY WELDED ON A LARGE WEB-AND

REQUIRE APPROXIMATELY TWO MAN- HOURS FOR THIS WORK. AN 

ADDITIONAL TWO MAN-HOURS ARE REQUIRED FOR FURTHER

SUPPLEMENTARY WORK SUCH AS FINAL WELDING, VERTICAL WELDING,

DE-SLAGGING, AND ALIGNING.
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2.15.7 STATION VII (SMALL AND MEDIUM WEBS)

I N THE CASE OF SERIES FABRICATION OF SMALL AND MEDIUM WEBS,

THE WEBS ARE REMOVED AT STATION VII BY THE SHOP CRANE AND PUT

INTO THE WEB PALLET. T HE DOUBLE TRANSPORT TABLE IS

UNCOUPLED AND AS DESCRIBED IN STATION I, TRANVERSE TRAVELLED

TO THE RETURN TRACK. T HIS TRACK COULD ALSO BE LOCATED

OUTSIDE OF THE SHOP. D URING THE RETURN AND IN THE PARKING

AREA FOR TRANSPORT TABLES, ANY SCRAP AND SLAG REMAINING IS

REMOVED CONVENTIONALLY.

2.15.8 STATION VII AND VIII (LARGE WEBS)

A T STATION VII TWO SPECIAL FACE PLATE MANIPULATORS RAISE THE

LARGE WEB, STILL ON COUPLED TRANSPORTER TABLES, SO THAT

TRANSPORT ROLLS CAN BE PUSHED BETWEEN THE BOTTOM OF WEB AND

THE CORRUGATED CUTTING SUPPORTS OF THE TRANSPORT TABLE.

T H E R E A F T E R, THE SPECIAL FACE PLATE MANIPULATORS REMOVE THE

LARGE WEB, AND THE TABLE CAN THEN BE REMOVED. T HE OFF- LOADED

TRANSPORT TABLE CAN THEN BE POSITIONED ON THE RETURN TRACK

USING THE CROSS-TRANSPORT SYSTEM. A FTER THE SUPPORTS ARE

POSITIONED, THE HALVES OF THE FACE PLATE ARE PLACED AND

PREPOSITIONED. BY THE SHOP CRANE PRIOR TO WELDING. IT IS THEN

POSSIBLE, USING THE FACE PLATE MANIPULATOR, TO PRESS THE FACE

PLATE INTO THE CONTOUR OF THE BASIC PLATE IN SUCH A WAY THAT

THE CORRECT HEIGHT AND VERTICAL POSITION OF THE FACE PLATE

CAN BE SELECTED AND INITIALLY TACK WELDED. A FTER TACKING, I T

CAN BE COMPLETELY WELDED FROM THE TOP SIDE ONLY. WHEN

NECESSARY, THE FACE PLATE RADIUS CAN BE POST-SHAPED UNDER THE
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APPLICATION OF HEAT. B Y USING SPECIAL FACE PLATE MANIPULA-

TORS THE WORK REQUIRED FOR THE FLANGE WELDING OPERATION IS

DRASTICALLY REDUCED COMPARED TO THE CURRENT PRACTICES.

2.15.9 STATION IX

S TATION 1X COMPRISES A NUMBER OF ADJUSTABLE INDIVIDUAL s u P -

 PORTS TO SUPPORT THE LARGE WEBS WHICH WERE TRANSPORTED BY

SHOP CRANE AND TURNED OVER DURING LOWERING. T HE FIRST OPERA-

TIoN AT THIS STATION IS HEAT STRAIGHTENING UNDER CONVENTIONAL

 METHODS. A MANIPULATOR, AS IN STATION VI HERE, SERVES FOR

BEAM POSITIONING AND WELDING.

T HE THIRD OPERATION AT STATION IX IS FINISHING THE WELDING OF

THE BUTT WELDS WHICH ARE NOW ON TOP SINCE THE WEB HAS BEEN

TURNED OVER, AND WELDING THE SECOND FILLET WELD ON THE FACE

PLATE, USING THE FACE PLATE WELDING TRACTORS.

2.15.10 MIXED FABRICATION

M IXED FABRICATION IS POSSIBLE APPROPRIATE TO THE REQUIREMENTS

AND CAPACITY OF THE PRODUCTION LANES.

2.15.11 STATION X  

S TATION X IS A STAND- ALONE STATION FOR AUTOMATIC

SHOT-BLASTING OF THE LOWER SURFACE OR SIDES (UP TO ONE IN.)

OF BEAMS IN PREPARATION FOR WELDING. T HIS STATION ALSO

PALLETIZES SEAMS ONTO SPECIAL PALLETS FOR PROPER FEEDING

SEQUENCE AND POSITION INTO THE AUTOMATIC BEAM POSITIONING AND

WELDING MACHINE.
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2.15.12 TRANSPORTATION

AT STATION IX THE CRANE REMOVES LARGE WEBS AND PLACES THEM

VERTICALLY INTO SPECIALLY DESIGNED PALLETS HAVING VERTICAL

SPACERS AND CAPABLE OF-TRANSPORTING SEVERAL WEBS. THESE

SPECIAL PALLETS ARE TRANSPORTED BY A PREVIOUSLY DESIGNED

5 O -TON HYDRAULIC

FORK LIFT TRUCK.

LIFT TRANSPORTER IN CONJUNCTION WITH A LARGE
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2 . 1 6  EQUIPMENT REQUIREMENTS

( REFER TO DRAWING MARKED L A Y OU T P LAN A IN SECTION IMMEDIATELY
FOLLOWING)

Pos. 1.1

POs. 1.2

Pos. 1.3

Pos. 2.1

Pos. 2.2

POS. 2.3

Pos. 3.1

 POS. 3.2

Pos. 4.7

Pos. 4.8

Pos. 4.9

Pos. 4.10

Pos. 4.11

Pos. 5

Pos• 7

Pos. 8

PosŽ 9

Pos. 10

Pos. 11

Pos. 12

Pos. 13

MACHINE DESCRIPTION NUMBER REQUIRED

BEAM POSITIONING AND WELDING MACHINE

CORED WIRE WELDING EQUIPMENT

DISPLACEMENT DEVICE FOR BEAM. PALLETS

SHOT-BLASTER FOR SEAMS

BEAM-FEED DEVICE

CROSS TRANSFER FOR BEAM PALLETS

SEAM MANIPULATOR

MANUAL WELDING UNIT

TRANSPORT WAGONS

RAILS

DRIVES

CROSS TRANSPORT

LEVELING TABLES

FLAME CUTTING MACHINE 

SLAG BOXES

SCRAP BOXES

BEAM PALLETS

WEB TRANSPORT PALLETS

CUTTING MACHINE

SUBMERGED-ARC WELDING TRACTORS

BASE PLATE MANIPULATOR
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2.17 EQUIPMENT DESCRIPTION (THE POSITIONS REFERRED TO IN THIS
SECTION ARE FOUND ON LAYOUT P LAN A IN THE FOLLOWING SECTION. )

PoS. 1.1 POSITIONING MACHINE (SEE DRAWING # 763.06351B) 

TECHNICAL DESCRIPTION

T HIS MACHINE IS A PORTAL TYPE WITH A GRIPPING BAR. THE B A R

SERVES FOR PICKING UP, TRANSPORTING, POSITIONING, CLAMPING

AND WELDING. IT IS EQUIPPED WITH

CYLINDERS AND WELDING UNITS. THE

AND DRIVEN. T HERE ARE TWO DOUBLE

WHICH START WELDING AT THE MIDDLE

A ROW OF MAGNETS

GRIPPING BAR CAN

WELDING UNITS ON

AND

BE ROTATED

THE BAR

OF THE BEAM AND WORK

OUTWARD INDEPENDENTLY. THE MACHINE CAN BE PRECISELY

CONTROLLED IN EVERY POSITION. A LL MOVEMENTS ARE CONTROLLED

 WITH SPECIAL BRAKES TO INSURE PRECISE POSITIONING.  TH E

CLAMPING PRESSURE CAN BE PRESELECTED STEPLESSLY. THIS

MACHINE HAS BEEN SO DESIGNED THAT BEAMS CAN BE COLLECTED

FROM THE MAGAZINE, FED IN SEQUENCE, AND WELDED. THE

ELECTRICAL SUPPLY IS PROVIDED VIA A TRAILING CABLE. As IS

THE POWER FOR WELDING AND TRAVEL.

Pos.” 1.3 ‘DISPLACEMENT DEVICE FOR BEAM PALLETS .

TECHNICAL DESCRIPTION 

THE EQUIPMENT DISPLACEMENT-DEVICE FOR BEAM PALLETS IS ATTACHED

TO ONE SIDE OF THE PORTAL OF THE BEAM POSITIONING AND WELDING

MACHINE, POSITION 1.1.

T HE HANGING PLATFORM PICKS UP A FLAT CARRIAGE WHICH IS

POWERED ELECTRICALLY AND CAN BE MOVED IN 12 STEPS OF 8 IN. EACH.
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T HE BEAM PALLETS IN POSITION 9, ARE PLACED ON THE CARRIAGE, A N D

POSITIONED AND FIXED SO THAT THE EXACT BEAM NEEDED AT ANY

GIVEN TIME 1: SENT TO A POSITION UNDERNEATH THE MIDDLE AXIS

OF THE PORTAL. A T THIS POINT IT IS TAKEN UP BY THE MACHINE HEAD

V I A  M A G N E T S .   

Pos. 1.4 CONTROL, ELECTRONICS AND ENERGY SUPPLY

TECHNICAL DESCRIPTION

C ONTROL OF THE BEAM POSITIONING AND WELDING MACHINE IS

DESIGNED ON A MODULE BASIS. T HE SYSTEM CAN BE EXPANDED IN

STEPS FROM SIMPLE MANUALLY OPERATED PUSH-BUTTON CONTROL-TO NC

AUTOMATIC CONTROL. IT IS OPERATED AND CONTROLLED BY AN

OPERATING PANEL WHICH TRAVELS WITH THE MACHINE. T HIS PANEL

ALSO CONTAINS THE CONTROL ELEMENTS FOR THE FOUR WELDING UNITS

AND A FIXED CONTROL UNIT TO WHICH CAN BE ADDED A THERMAL

(ALPHA-NUMERIC) OR A GRAPHIC V.D.U.  IF DESIRED.

Pos. 2.1 SHOT BLASTER FOR BEAMS (SEE DRAWING # 763.06359B)

TECHNICAL DESCRIPTION

T HE BEAM CLEANING MACHINE CLEANS BEAMS CARRIED IN AN UPRIGHT

POSITION ON THE LOWER SURFACE OR ON BOTH SIDES UP TO A HEIGHT

OF 1 IN. A LL THE CONTACT ROLLERS ARE DRIVEN TO INSURE THAT

THE BE A M’ S PASSAGE IS PERFECT. THE PROPULSION MECHANISM CAN

BE ALTERED TO ANY SETTING. THE ENTIRE PLANT IS SEALED s o

THAT THE RISK OF BLASTING MATERIAL ESCAPING IS REDUCED TO AN

ABSOLUTE MINIMUM. THE UNIT IS SELF-LOADING AND SELF- 

CLEANING. I T IS FITTED WITH A FILTER WHICH IS ALSO

SELF-CLEANING. G RIT IS USED FOR BLASTING. PROVISION IS MADE
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BOTH IN FRONT OF AN-D BEHIND THE MACHINE FOR A CONVEYING

SYSTEM. T HE EQUIPMENT DOES NOT NEED AN EXHAUST TO THE

OUTSIDE. IT CAN BE. OPERATED FROM A CONSOLE EITHER MANuALLy.

OR AUTOMATICA LLY .

  POS. 2.2 BEAM FEEDING DEVICE

T E C H N I C A L  D E S C R I P T I O N

L OADING AND UNLOADING OF B EAM PALLETS IS PERFORMED BY

GRIPPERS ON THE ENTRANCE AND EXIT SIDES.OF THE BLASTING

MACHINE, WORKING IN CONJUNCTION WITH CONVEYERS AND A DEVICE

TO KEEP THE BEAMS IN AN UPRIGHT POSITION.

POS. 2.3 CROSS TRANSFER FOR BEAM PALLETS

TECHNICAL DESCRIPTION

B EAM PALLETS ARE DISPLACED WITH THE AID OF THE CROSS TRANSFER

MACHINE. T HIS MACHINE CONSISTS OF A PAIR OF RIGID TRANSPORT

CHAINS, GUIDED BY RAILS. T HEY HAVE A POSITIONING DEVICE FOR

THE BEAM PALLETS, AND ARE POWERED BY AN ELECTRIC.MOTOR.

T HERE IS ALSO A POSITION INDICATOR.

PoS. 2.4 CONTROL SYSTEM IN ELECTRONICS

TECHNICAL DESCRIPTION

T HE CROSS TRANSFER FOR BEAM PALLETS, POSITION 2.3, THE BEAM

FEED DEVICE, POSITION 2.2, AND THE SHoT BLASTER FOR BEAMS,

POSITION 2.1 ARE OPERATED VIA A CONTROL SYSTEM AT EACH

STATION. T HIS SYSTEM IS SITUATED AT THE STATION’ S OPERATING

 DESK, PROVIDES ELECTRIC CURRENT AND CONTAINS THE MONITORING,

AND OPERATING CONTROLS AND INSTRUMENTS.
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Pos. 3.1 BEAM MANIPULATOR (SEE DRAWING # 763;06363-8)

TECHNICAL DESCRIPTION

T HE BEAM MANIPULATOR CONSISTS OF A STRONG SINGLE- G I R D E R- 

PORTAL RUNNING ON FLOOR RAILS, PLUS A CROSS TRANSFER CARRIAGE

WHICH TRAVELS LATERAL TO THE PORTAL GIRDER. ON THE CARRIAGE

IS A FIXED VERTICAL GUIDING DEVICE FOR THE GRIPPING COLUMN,

WITH A COMBINED SEAM-GRIPPER AND CLAMPING HAND. T HIS DEVICE

CAN GRIP AND POSITION BOTH PARALLEL BEAMS, AND BEAMS WITH THE

UPPER SURFACE HAVING AN ANGLE OF UP-TO 45 DEGREES, PROVIDED

THAT THE BEAM CROSS SECTION LIES WITHIN THE BEAM’S SILHOUETTE

SHOWN IN FIGURE 1. A LL WHEEL SHAFTS ARE ELECTRIC DRIVEN WITH

A PRECISE PROPULSION MECHANISM THAT IS CONTROLLED VIA THE

SENSORS IN BOTH GRIPPER ARMS AND ON THE GRIPPER COLUMN. THE

SENSOR GRIPPER ARMS REACT TO TENSION, PRESSURE, BENDING AND

ROTATION SO THAT NO PHYSICAL STRENGTH IS REQUIRED OF THE

OPERATOR. ALL CONTROL COMMANDS FOR TRAvEL IN THE X, Y, & Z

DIRECTION, ROTATION AROUND THE ALPHA AXIS, AND OPENING OR

CLOSING OF THE GRIPPER HAND, ARE CARRIED OUT BY SIMPLE

“GUIDING” OF THE MANIPULATOR BY THE GRIPPER HANDS.

POS. 3.2 ELECTRODE WELDING EQUIPMENT

TECHNICAL DESCRIPTION

THE ELECTRODE WELDING EQUIPMENT-REQUIRED FOR MANUAL WELDING

OF BEAMS POSITIONED BY THE MANIPULATOR (SHORTER THAN 3 FT. OR

SPECIAL BEAMS) AND ANY NECESSARY FINISHING IS DONE WITH

CONVENTIONAL-EQUIPMENT OF PROVEN QUALITY. D EPENDING ON LOAD

THROUGHPUT, TWO OR FOUR UNITS WILL BE NEEDED.
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CONTROL AND ENERGY SUPPLY

DESCRIPTION

THE BEAM MANIPULATOR, POSITION 3, IS SUPPLIED TO A

SWITCH AND CONTROL B0X WHICH ALSO MONITORS LOAD AND CONTROLS

TRAVEL ROUTE, LENGTH AND SPEED. P OWER IS SUPPLIED VIA A

TRAILING CABLE, BY MEANS OF A CABLE SUSPENDER. T HE ELECTRODE

WELDING EQUIPMENT IS PROVIDED WITH ENERGY INDEPENDENT OF THE

MANIPULATOR.

Pos. 4.0 TRANSPORT SYSTEM

IN GENERAL THE SYSTEM CONSISTS OF:

. THE TRANSPORT TABLES THEMSELVES

.  THE CUTTING GRATES ON THE TABLES 

. L I N E  T R A C K S  A N D  R E T U R N  T R A C K S  

. CR O S S- OVER TRACKS

D RIVING AND BREAKING SYSTEM

. C ONTROL AND ENERGY SUPPLY

Pos. 4.1 TRANSPORT WAGON

S TEEL BED TRANSPORT WAGONS HAVING A REPLACEABLE CORRUGATED

DECK SUITABLE FOR BURNING AND WELDING, AND A MEANS OF BEING

MOVED INTO POSITION ARE DESIGNED FOR THIS SYSTEM. 

POS. 4.8 CONTROL AND ENERGY SUPPLY

TECHNICAL DESCRIPTION

S INCE AN AVERAGE OF 12 R E F E R E N C E- WEBS ARE PRODUCED ON A

TRANSPORT WAGON WITH A cYcLE TIME Of 12.5 MIN. THE WAGONS

HAVE TO BE MOVED SIMULTANEOUSLY EVERY 150 MIN. To MAKE THIS
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PossIBLE THEY HAVE To BE cONTROLLED IN REGARD To SPEED AND

BREAKING. A T THE SAME TIME, THE BEAM POSITIONING AND WELDING

MACHINE, POSITION 1.1, AND THE BEAM MANIPULATOR, POSITION

3.1, MUST BE HALTED IN THEIR MOVEMENTS AND THE OPTICAL AND

ACOUSTICAL WARNING SYSTEM STARTED. THERE IS-A CONTROL AND

POWER CABINET TO SUPPLY AND CONTROL THE DRIVING DEVICES FOR

THIS SYSTEM.

Pos. 5 FLAME CUTTING MACHINE

TECHNICAL DESCRIPTION

ON PLAN A, A FOUR-BURNER PORTAL CUTTING UNIT IS INCORPORATED

WHICH BRIDGES BOTH LANES. D EPENDING ON THROUGHPUT, EITHER A

FLAME OR A PLASMA CUTTING SYSTEM IS USED.

Pos. 9 BEAM PALLET

TECHNICAL DESCRIPTION

B EAM PALLETS ARE NEEDED FOR THE TRANSPORT OF PRE- SORTED B E A M S

BETWEEN 4 IN. AND 18 IN. IN HEIGHT AND UP TO 13 FT. LONG.

. THE PALLETS MAY BE USED ON THE TRANSFER SY STEM OF THE

SHOT-BLASTER FOR BEAMS, POSITION 2.3, FOR THE PALLET

DISPLACEMENT DEVICE, POSITION 2.1, AS WELL AS FOR THE

PREPARATION OF BEAMS SHORTER THAN 3 FT. TO BE-POSITIONED BY

THE BEAM MANIPULATOR. T HE PALLETS HAVE SLOTS FOR HOLDING

BEAMS IN A VERTICAL POSITION.
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Pos. 10 WEB PALLET

TECHNICAL DESCRIPTION

A PALLET FOR TRANSPORTING WEBS AND STEEL PLATES WAS

PREVIOUSLY DESIGNED AND CONSISTS OF THREE ELEMENTS:

1.

2.

3.

Pos. 13

A LARGE STEEL PALLET ( S K I D) WITH VERTICAL POSTS

A SO-TON HYDRAULIC LIFT TRANSPORTER

A LARGE FORK LIFT FOR PROVIDING HYDRAULIC POWER AND
TRACTIVE EFFORT

FACE PLATE MANIPULATOR

TECHNICAL DESCRIPTION

A MOBILE FACE PLATE MANIPULATOR MUST BE DESIGNED TO GRIP,

TRANSPORT, AND POSITION FACE PLATES. T HESE MANIPULATORS MUST
 

BE MANUALLY CONTROLLED AND BE CAPABLE OF HOLDING THE FACE

PLATE FIRMLY IN POSITION DURING THE INITIAL TACKING

OPERATION.

2.18 EXISTING EQUIPMENT UTILIZATION LISTING

T HE FOLLOWING EQUIPMENT IS ALREADY USED BY ASI AND MAY BE USED

IN CONJUNCTION WITH THIS WEB LINE:

P ALLET TRANSPORT SYSTEM FOR THE TRANSPORTATION OF
PLATES OR COMPLETE WEBS WHICH HAVE A TOTAL WEIGHT
GREATER THAN 1 TON

A CRANE WITH A LOADING CAPACITY OF APPROXIMATELY 10
TONS WHICH BRIDGES THE ENTIRE LINE. T HE CRANE SHOULD
BE OPERABLE FROM THE SHOP FLOOR AND-FITTED WITH POWER
AND CREEP SPEED

F ORK TRUCKS TO CARRY BEAM PALLETS

E LECTRODE WELDING UNITS FOR MANUAL TACKING AND WELDING
OF BEAMS SHORTER THAN 3. FT. AND FOR FINISHING THE
LONGER BEAMS 
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2.19 SAWL:

T HE FOLLOWING SKETCHES PROVIDE GRAPHIC PERSPECTIVE OF THE

SEMI-AUTOMATIC WEB LINE AS ENVISIONED-AND DESCRIBED-IN THE

PREVIOUS SECTION.

L AYOUT OF PLAN A ILLUSTRATES WORK STATIONS AND
PRODUCTION FLOW AND PLAN AND ELEVATION VIEWS.

 MACHINE COMPONENTS.

 STATIONS. P HOTOGRAPHS SHOWING A PERSPECTIVE OF THE
SCALE MODEL.
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2.20 EQUIPMENT SPECIFICATIONS

Pos . 1.1 POSITIONING MACHINE (SEE DRAWING # 763.06351-B)

TECHNICAL DATA

SPEED OF PORTAL 65 FT./16 FT./8 IN. PER MIN.

S PEED o F T ROLLEY 65 FT/16 FT./8.IN. PER MIN.

R OTATION S PEED CORRESPONDENCE TO 
CIRCUMFERENCE WITH SPEEDS OF 65 FT./16 FT./8 IN. PER MIN.

A MOUNT OF PRESSURE MAXIMUM 5 TONS

M ETHOD OF WELDING CORED WIRE

N UMBER OF W E L D I N G- UNITS 2, EACH WITH 2 TORCHES

MAIN ELECTRICAL SUPPLY VIA TRAILING CABLE

INSTALLED POWER 120. KVA

 WE I G H T APPROX. 15 TONS

W H E E L  P R E S S U R E  APPROX. 6 TONS

Pos. 1.2 CORED WIRE WELDING MACHINE

TECHNICAL DATA

CURRENT FOR WELDING 80 - 400 AMPS.

OPEN CIRCUITVOLTAGE 17 -30 VOLTS

WIRE FEED SPEED 6 FT. - 60 FT. PER MIN.

-TYPE OF WELDING WIRE-USED l/16TH IN. CORED

Pos. 1.3 DISPLACEMENT DEVICE FOR BEAM PALLETS

TECHNICAL DATA

MEASUREMENTS OF CARRIAGE:

LENGTH 14 FT. 

WIDTH  9 FT.

HEIGHT 1 FT.

STEP DISTANCE 12 OF 8 I N. 
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POS. 2.1 SHOT BLASTER FOR BEAMS (SEE DRAWING # 763.06359-B)

TECHNICAL DESCRIPTION

P A S S- THROUGH SPEEDS FOR DEGREES  
OF CLEANING OF SA 2.5 6 FT. T0 25 FT.-PER MINUTE

l N S T A L L E D  P O W E R  30 KVA

POS. 2.3 CROSS TRANSFER FOR BEAM PALLETS

TECHNICAL DATA

W IDTH OF C HAIN T R A C K

L ENGTH OF C HAIN T R A C K

CHAIN SPACING

W I D T H  O F  C H A I N  

HEIGHT ABOVE FL O O R

T RAVEL D ISTANCE

STEP DISTANCE

INSTALLED PO W E R

10 FT.

25 FT.

10 FT.

5 IN.

lFT.

20 FT.

8 IN.

2 KW

pose 2.4 CONTROL SYSTEM AND ELECTRONICS

TECHNICAL DATA

A LL WIRING FOR ELECTRICITY AND FOR THE CONTROL SYSTEM IS

INSTALLED IN MULTIPLE DUCTS AND COVERED. T HE WIRING HAS 

BOLTED CONNECTIONS WHICH ARE BOTH WATER AND DUST TIGHT.

WEIGHT 1.2 TONS
  INSTALLED POWER 40 KVA 
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Pos. 3.1 BEAM MANIPULATOR

TECHNICAL DATA

T R A C K  W I D T H  

P O R T A L  W I D T H  

W ORKING W I D T H

P ORTAL P ASSAGE H E I G H T

M AXIMUM C ARRYING C A P A C I T Y

A VERAGE T RAVEL S P E E D

C LAMPING F ORCE OF GRIPPER

M AXIMUM O PENING OF H A N D

M AXIMUM P R E S S U R E

W EIGHT A P P R O X I M A T E L Y

M A X I M U M  W HEEL P R E S S U R E  

(SEE DRAWING # 763.06363-B)

33 FT.

48 FT.

42 FT.

8 FT.

1 TON

1 FT. PER SECOND

2 TO N S

8 IN.

2 TONS

7  TO N S  

1.5 TONS

I NSTALLED P O W E R 5 KVA

C URRENT IS SUPPLIED VIA CABLE ROLLERS AND A. TRAILING CABLE.

Pos. 4.1 TRANSPORT WAGON

TECHNICAL DATA 

T RANSPORT W AGON M EASURES

28 FT. BY 13 FT. 

POS. 4.8 CONTROL AND ENERGY SUPPLY

T EC H NICAL DATA

I NSTALLED P O W E R
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Pos. 5 FLAME CUTTING MACHINE

T E C H N I C A L  D A T A   

WORKING WIDTH 30FT.  
W ORKING H EIGHT A BOVE F L O O R 2FT. 6 IN.
W ORKING L ENGTH 55 FT.
W IDTH OF T R A C K 3 FT.
L ENGTH OF T R A C K 80 FT. 

N C -CONTROLLED BURNER HEADS WORK IN MIRROR- S Y M M E T R Y. CA S S E T T E

CONTAINING DATA, PUNCH TAPE, REMOTE TRANSMISSION, POWER

SUPPLY VIA TRAILING CABLE AND/OR CABLE ROLL, DUST EXTRACTOR,

OPERATING PANEL ETC. C APACITY FOR WORKING PIECES OF MILD 

STEEL WITH A THICKNESS OF 1/4 IN. TO 1 IN.

Pos. 9 BEAM PALLET

TECHNICAL DATA

L ENGTH OF P ALLET

W IDTH OF P A L L E T

NUMBER OF SEPARATED Rows

S E P A R A T O R  H E I G H T  

S PACE B ETWEEN S EPARATORS

WEIGHT

LOAD CAPACITY

- 3 9 -
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Pos. 10 WEB PALLET 

TECHNICAL DATA

P ALLET L ENGTH 33 FT. 8 IN.

W EB P ALLET W I D T H 10 FT. 6 IN.

H EIGHT OF P ALLET B A S E 5 FT. 6 IN.

H EIGHT OF S E P A R A T O R S 12 FT.

N UMBER OF S EPARATORS 4

S PACE B ETWEEN S EPARATORS 2FT. 4 IN.

M AXIMUM W EB L E N G T H 54 FT.

MAXIMUM WEB WIDTH As REQUIRED

. MAXIMUM L OAD C APACITY 5 0  TO N S  

2.21 CYCLE TIME OF MACHINES

2.21.1 CYCLE TIME FOR BEAM POSITIONING AND  .“

WELDING MACHINE, POS. 1

W HEN ONE B EAM IS TO BE POSITIONED AND WELDED, WITH AN AVERAGE

LENGTH OF 6 F T., WITH NOMINAL SEAM THICKNESS OF 3/16TH

AND WITH A DEPOSIT RATE OF 10.8 POUNDS PER HOUR, AND A

WELDING SPEED OF 20 IN. PER MIN., AND USING 4 BURNERS,

T OTAL T RAVEL T I M E 83 SEC.

T OTAL N O N- PRODUCTIVE T I M E 52 SEC.

T O T A L  W E L D I N G  T IME   111 SEC.

P ALLET T IME . 3 SEC.

TOTAL FOR 1 BE A M 249 SEC.

IN.,

THEN :

T HEREFORE, CYCLE TIME FOR THREE B EAMS EQUALS 747 SECONDS OR

  12.45 MINUTES.
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2.21.2 CYCLE TIME FOR BEAM CLEANING UNIT, POS. 2.  

T HE CLEANING MACHINE IS ONLY USED FOR BEAMS LONGER THAN 3 F T.

MOREOVER THREE BEAMS. WITH A TOTAL LENGTH OF 18 F T. A R E

REQUIRED PER REFERENCE WEB. THIS MEANS THAT THE ABOVE LENGTH

IS PROCESSED BY THE MACHINE AT A SPEED OF BETWEEN 6 FT. AND

24 FT. PER MINUTE OR AN AVERAGE OF ABOUT 12 FT. PER MINUTE.

I T THEREFORE TAKES THE MACHINE AB OUT 1.5 MINUTES TO COMPLETE

THE CLEANING OF THREE BEAMS, AFTER WHICH THEY ARE DELIVERED

TO THE POSITIONING MACHINE. A CLEAN BEAM IS DELIVERED EVERY

0.5 MINUTES, BUT THE POSITIONING MACHINE CAN ONLY ACCEPT

DELIVERY EVERY 4.15 MINUTES. I T IS THEREFORE NECESSARY TO

INSTALL A SUFFER AND THE UNIT ONLY HAS TO WORK AT 

APPROXIMATELY 12 PERCENT OF CAPACITY.

 2.21.3 CYCLE TIME FOR MANIPULATOR, POS. 3.

R EMOVE B EAM FROM B EAM P A L L E T 10 SEC.

G UIDE B EAM TO J OINT W ELDING P OSITION 20 SEC.

L OWER B EAM M ANUALLY INTO F ISSURE AND .
P RESS INTO F ISSURE 15 SEC.

“ BRING W ELDING D EVICE AND E LECTRODE
P I N CE R S  I N T O  S T A R T  P O S I T I O N  l0 SEC.

WELD Two AVERAGE LENGTH FILLET WELDS 352 SEC.

. INSPECT- SEAM AND R EMOVE S L A G 30 SEC.

B RING G RIPPING P LIERS INTO
S TART P OSITION 12 SEC.

SU E- TOTAL FOR ONE BE A M 450 SEC.

( SECOND BEAM SAME TIME) 450 SEC.

F INAL S EAMS P LUS A DDITIONAL T I M E 480 SEC.

I NSPECTION AND R E M OV AL OF S L A G 120 SEC.

TOTAL 1,500 SEC. OR 25 MIN.
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2:21.4 CYCLE TIME AND REQUIRED PERFORMANCE FOR FLAME- 

CUTTING HEAD WITH TWO TORCHES.

T AKING INTO ACCOUNT THE OPERA- TION TIME FOR THE POSITIONING  

AND WELDING MACHINE, 24.9 MINUTES REMAIN AVAILABLE FOR FLAME

CUTTING OF TWO REFERENCE WEBS. T HE REFERENCE WEB HAS A FLAME

CUT LENGTH OF 23 FT. T WELVE REFERENCE WEBS CAN BE CUT FROM A

PLATE MEASURING 13 F T. BY 54 F T. THE TIME FOR THE

POSITIONING AND ADJUSTING IS EQUAL TO l0 MINUTES DIVIDED BY

12 W EB S OR A TOTAL OF 0.833 MINUTES PER WEB. OPERATING TIME

FOR TRANSPORTING TABLES IS APPROXIMATELY 0.1 MINUTES PER WEB

AND TORCH TRAVELING TIME TO AND FROM THE PLATE IS

APPROXIMATELY 0.5 MINUTES.

T HIS GIVES A SUB- TOTAL OF 1.43 MINUTES AND LEAVES THE

REMAINING TIME AVAILABLE FOR FLAME CUTTING AT 24.9 MINUTES.

I T IS THEREFORE NECESSARY TO SELECT A METHOD OF CUTTING WHICH

ALLOWS FOR AN AVERAGE SPEED OF 9 AND 1/2 IN. PER MINUTE,. USING

A CUT PLATE WITH AN AVERAGE THICKNESS OF 3/4 I N. TH E

FOLLOWING FIGURES GIVE A RouGH GUIDE FOR 3/4 IN. THICK MILD

STEEL .
.

ACETYLENE - OXYGEN 11 IN. TO 14 IN. PER MIN.

PLASMA 16 IN. TO 26 lN. PER MIN.

2.21.5 CYCLE TIME FOR-BEAM PALLETS

- BEAM PALLETS WITH THE FOLLOWING MEASUREMENTS SERVE AS B U F F E R S.

LENGTH 13 FT.

WIDTH 8 FT.

B EAM D ISTANCE IN P A L L E T 8 IN. 

C APACITY 12 BEAMS
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B ASED ON THE ABOVE, A REFERENCE BEAM MUST RECEIVE A SUPPLY OF

BEAMS AND A FULL BEAM PALLET MUST ARRIVE AND AN EMPTY ONE

-RETURN EVERY 50 MINUTES. B EAM PALLETS FOR. THE MANIPULATOR

STATION CARRY APPROXIMATELY 48 SHORT BEAMS, SO THAT ONE

PALLET EVERY FIVE HOURS IS REQUIRED. T HUS EIGHT BEAM PALLET

MOVEMENTS ARE NECESSARY, WITH EACH LASTING FIVE MINUTES. THE
WORK LOAD CAPACITY OF THE TRANSPORT SYSTEM-FOR THE FORK TRUCK

MOVING BEAM PALLETS IS ONLY 20 PERCENT.
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2.22 DATA ON WORK PIECES

DESCRIPTION REFERENCE WEB LARGE WEB
(1 PIECE) (1 PIECE)

LENGTH OF PLATEs FT. 54 FT.

W IDTH OF B ASIC P L A T E S 5.58 FT.

T HICKNESS OF B ASIC P L A T E S 0.50 IN.

N UMBER OF N ECESSARY P L A T E S 1/12 PC.

LENGTH CU T

L ENGTH OF S U B- ARC W E L D, 

TOP SIDE ----

O VERALL M ARKING L E N G T H

O VERALL C UT L ENGTH

A UTOMATIC P OSITIONED B E A M S

L ENGTH OF A UTOMATIC W ELD B E A M S

M ANUAL P OSITIONED B E A M S

L ENGTH OF W ELD M A N U A L

P OSITIONED B E A M S

N UMBER OF F INAL W E L D S

N U MB ER OF V ERTICAL W E L D S

FACE PLATE LENGTH-

F ACE P LATE W ELD L ENGTH

22 FT.

38 FT.

3

34 FT.

2

4 FT.

10

2

----

SU B- ARC WELD, BACK SIDE ----

N UMBER OF B EAMS B ACK S IDE  ---- 

W ELD L ENGTH B EAMS B ACK S IDE - - - -

TOTAL WEIGHT 0.50 TONS

18 FT.

1 IN.

1.75 Pc.

49 FT.

39 FT.

148 FT.

182 FT.

25

118 FT.  

36 FT.

64

18

5.3 FT.

106 FT.

39 FT.

5

119 FT.

16 TONS
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2.23 . REFERENCE WEB (SEE FIGURE 3) 

F OR THE TIME AND THROUGHPUT STUDY IT WAS NECESSARY TO USE A WEB

WHICH IS REPRESENTATIVE OF PRODUCTION. T HE FINDINGS ON THE

REFERENCE WEB ARE BASED ON THE FOLLOWING ASSUMPTIONS: 70

PERCENT ARE SMALL WEBS APPROXIMATELY 6 FT. BY 3 FT. WITH ONE

BEAM 5 FT. LONG; 25-PERCENT ARE MEDIUM WEBS MEASURING 11 FT.

BY 17 FT. WITH 10 POSITIONED BEAMS BETWEEN 2 FT. AND 13 FT.;

AND 5 PERCENT ARE LARGE WEBS 17 F T. BY 54 F T., WITH 34 -

POSITIONED SEAMS AVERAGING BETWEEN 2 FT. AND 13 FT. EACH.

ON AN AVERAGE, 100 WEBS HAVE 490 POSITIONED BEAMS RANGING
l

FROM 2 FT. TO 13 FT. OF THESE APPROXIMATELY 60 PERCENT ARE

LONGER THAN 3 FT. AND CAN BE POSITIONED AUTOMATICALLY (SEE

FIGURE 3). F ROM THE AB OVE DATA

WEB AS SHOWN IN FIGURE 4 IN THE

THIS ONE WOULD HAVE A LENGTH OF

IT FOLLOWS THAT A REFERENCE

SECTION IMMEDIATELY FOLLOWING

APPROXIMATELY 8 FT. A WIDTH

OF 6 FT. 6 IN. AND BE OF PLATE 3/4 IN. THICK WEIGHING 1,200

LBS . T HE WELDING SEAM RADIUS WILL BE AN AVERAGE OF 3/16TH

IN. 3 POSITIONED BEAMS WITH AN AVERAGE LENGTH OF-6 FT. WILL

BE REQUIRED FOR AUTOMATIC POSTIONING, AND 2 POSITIONED BEAMS;

SHORTER THAN 3 FT., FOR POSITIONING WITH THE MANIPULATOR WILL

BE REQUIRED. T HE AVERAGE BEAM. THICKNESS IS 1/2 I N. AND THE

AVERAGE BEAM HEIGHT IS 8 IN. I N ADDITION TO THE ABOVE, T H E R E

ARE 8 FINAL SEAMS OF 2 IN. EACH. A N AVERAGE FLAME CUT LENGTH

OF 22 FT. IS REQUIRED FOR A REFERENCE BEAM. IT THEREFORE
FOLLOWS THAT THE RELATION OF WELDING SEAM LENGTH TO FLAME. CUT

LENGTH IS A RATIO. OF APPROXIMATELY 1 TO 2.2. 
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2.24 COMPARISON OF OPERATING TIMES STATION I - X PER WEB

STATION OPERATION REFERENCE WEB LARGE WEB

I M AKING T RANSPORT T A B L E
A VAILABLE AND L OADING 2 MIN. 40 MIN.

M A R K I N G, LA B E L I N G, AND 
W ELD P REPARATION 4 MIN.

II
150 MIN.

III

Iv

v

C ONTOUR C UTTING   10 MIN . 155 MIN.

125 MIN.SU B-ARC WELDING — --
 

AUTOMATIC BEAM PO S I-
TIONING AND W E L D I N G 12.5 MIN.  80 MIN.

VI M ANUAL B EAM P OSITIONING
AND WELDING (2 MEN) 12.5 MIN. 140 MIN.

 VII OF F- LOADING/ FACE
PLATE TACKING (2 MEN) 3 MIN. 150 MIN.

VIII
150 MIN.

IX

150 MIN.

25 MIN.x BEAM CLEANING 2 MIN.

24 REFERENCE WEBS OR ONE LARGE WEB CAN BE FABRICATED FROM TWO

LARGE PLATES. THE CYCLE TIME IS 310 MINUTES FOR 24 REFERENCE

WEBS AND 165 MINUTES FOR ONE LARGE WEB.
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2.25 ESTIMATED PERSONNEL REQUIREMENTS AT THE INDIVIDUAL.

STATIONS FOR REFERENCE AND LARGE WEB FABRICATION

MEN FOR MEN FOR
STATION OPERATION REFERENCE WEB LARGE WEB

I

II

IV

v

VI

VII

VIII

IX

x

FROM

MAKING TRANSPORT TABLE
AVAILABLE AND LOADING

MARKING, LABELING, AND
WELD PREPARATION

CONTOUR CUTTING

SUB-ARC WELDING -

AUTOMATIC BEAM POSITIONING.
A N D  W E L D I N G  

MANUAL BEAM POSITIONING
AND WELDING (2 MEN)

OFF-LOADING/FACE
PLATE TACKING (2 MEN)

HEAT STRAIGHTENING, FACE
PLATE WELDING BACK SIDE,

AUTOMATIC BEAM CLEANING

CRANE OPERATION

PALLET TRANSPORT
UNSKILLED LABOR

FOREMAN AND SHOP

TOTALS

AND

0.25 0.25

0.25 0.75

0.50 0.25

—-- 2.0

1.0 1.0

2.0 2.0

0.75 2.0

3.0

0.25 0.25

0.5 0.5

1.0 1.0

SUPERVISION 0.25 0.25

6.75 16.25

THE ABOVE CYCLE TIMES OF 310 MINUTES AND 165 MINUTES

RESPECTIVELY FOR THE REFERENcE AND LARGE WEBS, THE MAN HOURS

REQUIRED ARE AS FOLLOWS:

REFERENCE WEB 1.45 MAN-HOURS

LARGE WEB 45 MAN-HOURS
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2.26 STEEL THROUGHPUT

ON THE BASIS OF THE PROCESS FLOW RATE DEFINED IN THIS STUDY

AN HOURLY STEEL THROUGHPUT OF 5 TONS CAN BE EXPECTED. THIS

IS EQUIVALENT TO 16,000 TONS PER YEAR AT 3,300 EFFECTIVE

WORKING HOURS, AND TWO SHIFTS.

A 40,000 METRIC TON BULK CARRIER WITH AN ESTIMATED STEEL

WEIGHT OF APPROXIMATELY-9,000 TONS FOR THE HULL CONTAINS

APPROXIMATELY 35 PERCENT 0R-3,150 TONS OF WEBS. THUS THE

. SYSTEM HAS A CAPACITY TO PRODUCE WEBS FOR ABOUT FIVE 40,000-

TON BULK CARRIERS (ON 2 SHIFTS). S HOULD THERE BE A HIGHER

REQUIREMENT; THE CONTOUR CUTTING FOR THE FABRICATION OF LARGE

WEBS COULD BE ACCELERATED BY EMPLOYING A WATER PLASMA UNIT.

D URING THE FABRICATION OF SMALL AND MEDIUM WEBS, THE BOTTLE-

NECK WOULD BE IN THE AUTOMATIC BEAM POSITIONING AND WELDING

MACHINE. T HIS OPERATION COULD B E INCREASED IF THE ROBOT

STATIONS ARE BROKEN DOWN INTO A POSITIONING AND TACKING

STATION, FOLLOWED BY FULLY AUTOMATIC FINISH WELDING STATIONS.

A REDUCTION IN THE SPACE REQUIREMENT FOR THE OVERALL PLANT

CAN BE ATTAINED IF FLOW TRANSPORT FOR LARGE WEBS IS REPLACED

BY STATIONARY WORK STATIONS.

- 4 8 -



2.27 EQUIPMENT INSTALLATION PLAN

P ROVIDED THAT ALL NECESSARY SITE PREPARATIONS HAVE BEEN

FULFILLED AT THE DATE OF DELIVERY, AND PROVIDED THAT

SUFFICIENT NUMBERS OF CRAFTSMEN, ELECTRICIANS AND OTHER

WORKERS ARE AVAILABLE TO SUPPORT THE SUPERVISION, THE

FOLLOWING MAN-HOURS AND WORKING WEEKS CAN BE ASSUMED (FOR A

TEAM OF THREE ENGINEERS, WORKING A ONE SHIFT SYSTEM):

POSITION MAN HOURS TEAM WEEKS SIZE OF TEAM

POS. 1 BEAM POSITIONING
AND W ELDING M A C H I N E 720  6 3

Pos. 2 SHOT BLASTER
FOR B E A M S 480 4 3

Pos. 3 BEAM MANIPULATOR 360 3 3

Pos. 4 TRANSPORT SYSTEM
FOR T RANSPORT T A B L E S 480 4 3

Pos. 5 TORCH CUTTING UNIT 160 2 2

Pos. 7 TO 10 ACCESSORIES 8 0 1 2

T HUS IT WOULD REQUIRE 17 TO 20 W E E K S, OR APPROXIMATELY 4

MONTHS. A N ADDITIONAL 4 WEEKS WOULD BE REQUIRED FOR

TESTING, INSTRUCTION AND STAFF TRAINING, PROVIDED THAT SAMPLE

WORK PIECES AND PRODUCTION MATERIALS ARE AVAILABLE IN

SUFFICIENT QUANTITY.

2.28 SCALE MODEL OF THE PROPOSED FACILITY

A SCALE MODEL ON A SCALE OF 1:50 WAS CONSTRUCTED. SEE

PHOTOGRAPHS IN.SECTION NUMBER 2.19.
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ITEMS THAT REQUIRE PROTOTYPES DEVELOPED AND DEMONSTRATED

UNDER SIMULATED OR ACTUAL PRODUCTION CONDITIONS

OF ALL OF THE POSITIONS WHICH ARE PROPOSED  FOR A COMPLETE  WEB

LINE, THE BEAM POSITIONING AND WELDING MACHINE, POS. 1, IS

THE ONLY PROTOTYPE TO BE DEVELOPED. SOME MECHANICAL ELEMENTS

OF THE MACHINE SUCH AS MAGNET GRIPPERS. PRESSURE BAR AND

WELDING UNIT EXIST ON PANEL PRODUCTION LINES. THE CONTROL

SYSTEM HAS TO BE DEVELOPED AS-WELL AS SOME OF ITS FEATURES

WHICH MAY BE A PROTOTYPE. GENERALLY THERE ARE THREE KINDS OF

CONTROLS SUITABLE FOR THIS TASK:

l PUSH- BUTTON CONTROL AND VISUAL POSITIONING OF BEAMS. 

IN THIS CASE ALL LOCATIONS OF BEAMS HAVE TO BE MARKED

ON CUT PLATES BY POWDER MARKING.

l AUTOMATED CONTROL BY THE AID OF CAD-DEVELOPED STORED

DATA IN CONJUNCTION WITH DEFINED LOCATION-OF CUT

PLATES. (THIS APPLIES ONLY TO PLAN A AND PLAN B.)

. AUTOMATED CONTROL BY THE AID OF CAD- DEVELOPED STORED

DATA IN CONJUNCTION WITH A SYSTEM “FINDING THE PRECISE

LOCATION OF EACH CUT PLATE AND CORRESPONDING PROGRAM

SHIFTING. DEFINING OF CUT PLATE LOCATION CAN BE

ACCOMPLISHED SIMPLY BY PLACING THE WORK PIECE IN

Y - DIRECTION BY STOPPERS AND OPTICAL SENSING OF THE

ACTUAL X - POSITION. THE SENSOR IS FIXED TO THE

PORTAL AND GIVES THE ORIENTATION FOR DATA SHIFTING.

ALL ABOVE SOLUTIONS HAVE ALREADY-BEEN PARTLY USED IN

ROBOTS AND OTHER MACHINES.
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2.30 . EVALUATION OF ACTUAL WELDING SPEEDS DEPENDING ON 

DIFFERENT SURFACE CONDITIONS

OUR OWN WELDING TESTS HAVE SHOWN THAT THE METHOD OF WELDING

APPLIED, AND THE SPEEDS THAT CAN BE ACHIEVED, DEPEND ON THE

CONDITION OF THE SURFACE OF THE PLATES TO BE WELDED AND TYPE

AND THICKNESS OF THE SHOP PRIMER USED.

I N VARIOUS TESTS IT WAS PROVED THAT SUBMERGED- ARC WELDING

CREATES MORE ‘POROSITY THAN SHIELDED GAS AND CORED WIRE

WELDING. ON THE.OTHER HAND WELDING SPEED OF SUBMERGED-ARC

WELDING IS SUPERIOR. N EVERTHELESS, SUBMERGED- ARC WELDING CAN-

NOT BE APPLIED IN THIS CASE BECAUSE THE FLUX CANNOT BE KEPT

IN POSITION WHEN WELDS HAVE TO BE MADE ALONG THE EDGES.

 FURTHER INVESTIGATION OF SUBMERGED- ARC WELDING THEREFORE WAS

ABANDONED AND ONLY SHIELDED GAS AND CORED WIRE WELDING WERE

CONSIDERED.

“ THE WELDING RESEARCH INSTITUTE” DU I SB U R G, IS THE LEADING

INSTITUTE IN G ERMANY IN REGARD TO INVESTIGATIONS OF THE

INFLUENCE OF SHOP PRIMERS ON POROSITY DURING WELDING. IN

COOPERATION WITH THE INSTITUTE, THE SHOP, PRIMER RECEIVED FROM

.ASI WAS TESTED AND THE FOLLOWING INVESTIGATIONS WERE

PERFORMED:

* I NVESTIGATION OF ASI's SHOP PRIMER ACCORDING TO D V S
STANDARD 0501.

. I NVESTIGATION OF POROSITY BY WELDING IN CONJUNCTION
WITH THE SHOP PRIMER FROM ASI UNDER DIFFERENT WELDING
CONDITIONS. (ASI ALSO PROVIDED THE WIRES).
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B OTH OFFICIAL REPORTS IN ENGLISH TRANSLATION ARE INCLUDED IN

THE APPENDIX TOGETHER WITH RELATED LITERATURE. IN ACCORDANCE

W ITH REPORT 8434013, THE AVERAGE AREA OF POROSITY OF THE ASI

PRIMER AMOUNTS TO 71 MM2. T HIS PRIMER IN PRINCIPLE IS ACCEP-

TABLE IF NO HIGH-SPEED WELDING IS REQUIRED. I N ACCORDANCE

WITH REPORT # 8439025, A WELDING SPEED OF ONE FT. PER MINUTE

IS ACHIEVABLE WITH CORED WIRE OF l/16TH IN., USING CLEANED

BEAMS AND PRIMED CUT PLATES. I N CHECKING THE ACTUAL

SITUATION WITH EUROPEAN SHIPYARDS, THE FLENSBURGER

SCHIFFSVAUGESELLSCHAFT, FLENSBURG, A GERMAN SHIPYARD, HAS

COLLECTED THE MOST ADVANCED EXPERIENCE WITH SHOP PRIMERS.

A FTER LENGTHY AND SYSTEMATIC EXPERIMENTS, THIS COMPANY HAS

REACHED THE FOLLOWING CONCLUSIONS:

METHOD OF WELDING CORED WIRE-WITH
INERT GAS DIAMETER OF WIRE l/16TH IN.

lNERT GAS 40 % C02, 60% ARGON

T YPE OF WIRE ARCOSARC 5 5

W ELD RADIUS 9/64 IN. TO 7/32 IN.

 SHOP PRIMER CHEMULACK-PRIMER E .

T HICKNESS OF COATING
(1 U CORRESPONDS TO APPROX. 0.0254 IN.)

W ELDING SPEED ( ALL SURFACES PRIMED) 24 TO 28 IN. PER MIN.

E NCLOSED ARE THE REPORTS FROM THE “ WELDING R E S E A R C H

I NSTITUTE” DU I SB U R G, ON THIS PRIMER TOGETHER WITH ACCEPTANCE

CERTIFICATES OF DIFFERENT SHIPBUILDING CLASSIFICATIONS WITH

ASI “PRIMER.
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A S -PER REPORT # 7935104, THE AVERAGE AREA OF POROSITY OF

C HEMULACK- PRIMER E AMOUNTS TO ONLY 6 M M
2

. T H E  R E S U L T S  O F

TESTING DIFFERENT PRIMERS ARE INDICATED IN FIGURE 8. PRIMERS

FROM ASI AND C HEMULACK ARE MARKED SPECIFICALLY. I N ORDER TO

GAIN HIGH WELDING SPEED UNDER THE CREATION OF ACCEPTABLE

PORES, U.S. SHIPYARDS SHOULD TRY TO FIND IMPROVED PRIMERS.

T HIS WOULD AFFECT THE THROUGHPUT AND THE WELD QUALITY CON-

SIDERABLY.

2.31 THROUGHPUT

FOR ALL PROPOSALS A THRU E, THE THROUGHPUT IS DETERMINED BY

THE BEAM’S POSITIONING AND WELDING MACHINE ONLY, POS. 1. THIS

DEPENDS ON THE WELDING SPEED WHICH CAN BE ACHIEVED.

A CCORDING TO THE SURFACE CONDITION OF THE WORK PIECE AND THE

PRIMER APPLIED, THIS COULD VARY BETWEEN 12 IN. AND 32 IN. PER

MINUTE. T HE INFLUENCE OF THE SHOP PRIMER IS DEALT WITH IN

DETAIL IN THE APPENDIX AND ALSO IN THE PRECEDING PARAGRAPH #

2.30. T HE WELDING AREA OF THE BEAM MUST B E CLEANED AND A

PRIMER HAS TO BE UTILIZED WHICH CREATES A MINIMUM OF PORO-

SITY.” I F THIS IS NOT DONE, WELDING SPEED MUST B E REDUCED.

T HE EVALUATION OF THIS PROJECT REGARDING- THROUGHPUT IS SUM-

MARIZED IN FIGURE 9. T HE DESIGN PERMITS CALCULATIONS OF THE

CYCLE TIME FOR A 6 FT. LONG BEAM AND THE ANNUAL THROUGHPUT OF

REFERENCE WEBS, BOTH DEPENDING ON WELDING SPEED. T HE EXAMPLE

IN FIGURE 9 IS BASED ON A WELDING SPEED OF 1.5 FT. PER

MINUTE . THE THROUGHPUT WILL NOT BE LIMITED BY OTHER STATIONS

BECAUSE THEIR CAPACITY CAN BE EASILY ADAPTED TO THE AB0VE

STATION.
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2.32 WORK FLOW, TRANSPORT LANES AND TIMES

P ROPOSALS A TO E REPRESENT A CONSIDERABLE IMPROVEMENT IN

REGARD TO MATERIAL FLOW WHEN COMPARED TO PRESENT EXPERIENCE.

T RANSPORT LANES AND TIMES ARE ALSO REDUCED WITH LIKE JOBS

BEING HANDLED AT THE SAME WORK STATION CONSISTENTLY. T H E  

WELL-ORGANIZED MATERIAL FLOW ENABLES THE usE OF A MANAGEMENT

SYSTEM WHICH INSURES THE ABILITY TO RECOGNIZE AND AVOID

BOTTLENECKS AT AN EARLY STAGE.









































































































































































CHEMULACK-WALZSTAHLKONSERVIERUNG - Rolled Steel Preservative - 6 -.
---------------------- ------- --------------- --------------------- -----

V1. Further processing 

1.

2.

Demands p1aced on primed 
surfaces prior to further
painting: 

Behaviour towards mechanical
damage:

3. Welding and heat treatment:

4. Method of memoving heat-
treatment residues in baking
plants for later priming:

5. Odour pollution during heat-
treatment and welding:

Dirthy primer surfaces must be suit-
ably cleaned with a corresponding
cleaning agent (e.g. white spirit)

The material is impact and shockproof.
Weld-seams and damaged spots must be
re-rpimed.

Distinct edge arising after heat
treatment.

By wire brush,

The MAK-values

by sand blasting.

are not exceedet with
these agents (See certificate).

DELIVERY FINISH’:

may be as follows:

Reddish-brown - G 4 458/23
Grey - G 3 894/23 
Green - G 7 476/538
Orange -G 2 529/23

Also as per Federal Rail Specification in accordance.with Material No.
588.20.35 - G 7 232/23 and in accordance  with  Material No. 588.20.36 
- G 5 162/88 as well as Special Export Quality G 4 497/23. The pigmen-
tation in this case contains zinc chromate whereas the other above- 
listed materials contain other rust-inhibiting pigments. The materials
quoted unter "Finish Coats, Zinc Dust Paints” can likewise be used for
protective delivery finishes if the corresponding layers are applied.

Final Coat:

As a result of the fact that we have developed new synthetic paints, it
is recommended that use should be made of our Chemufix-Synthetic Coating.
This material can be applied by airless processes in one single operation
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CHEHULACK -WALZSTAHLKONSERVIERUNG - Rolled Steel Preservative - 7 -
---------------- ------------------------ ------------------------- ------

Up  to  a thickness of Coating   of 50 my.it possesses exremely
data for maritime and industrial atmospheres and is.superior

resistance
 tradi - 

tional oil and synthetic resin paints. If special regulations should exist

good
to all

with respect to the final coat, traditional synthetic resin paints such as
Chemuiux-Lackfarbe paint can of course also be used as well as oil and
synthetic resin hades paints in accordance with Federal German Rail stipu-
lations. Four special applications Chemulack primers can also be coated
directly with our epoxide tar-epoxide, acrylic and DD-base Chemudur-contact-
paints with suitable composition.
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CHEMULACK-WALZSTAH LKONSERVIERUNG - Rolled Steel Preservative - 8 -

C E R T I F I C A T E S  

Tests on welding and cutting characteristics of sheet metal issued by
SchweiBtechnische Lehr- und Versuchsanstalt, Duisburg.

Report issued by Lloyd’s Register of Shipping.

Licence granted by Det Norske Veritas. 

Test Certificate issued by Baustoffprtifamt der Freien- und Hansestadt
Hamburg on flammability Resistance measured by combustion channel
method.

Weather Exposure Tests on Paints for Corrosion Inhibition issued by
Freie and Hansestadt Hamburg, Strom- und Hafenbau.

Licence granted by See-Berufsgenossenschaft for Kauffahrteischiffe 
und Fischerei fahrzeuge.

on Determination of MAK-Values for Welding of Painted
for Chemulack-Primer drawn up by Institut fur Lackpriifung,

Test Report
Sheet Steel
GieBen.

Test Report
Sheet Steel

Suitability

on Determination of MAK-Values for Welding of Painted
for Chemuzink.

Certificates issued by German Lloyd.

Test Certificate issued by Bundesanstalt fur Materialprufung Berlin in
accordance with Provisional Rules for Choice of Finish Paints for Rolled
Steel Preservation in Steel Construction.

Test Report issued by SchweiBetechnische Lehr- und Versuchsanstalt,
Duisburg.

Results of Examinations conforming to DVS Sheet 0501 (Column Diagram).



Annex 2

Drawings

Layout “A”, Web Line .

Layout “B”, Web Line

Layout “C”, Web Line

Layout “D”, Web Line

Beam Positioning and Welding Machine

Transport Table

Shotblast for Beams

Beam Manipulatror

Preliminary asembly drawing “A”

Preliminary asembly drawing “B “

Preliminary asembly drawing “C"

Preliminary asembly drawing “D”

Preliminary asembly drawing "E"

734.073.48-A

734.073.47-A

734.073.50-A

734.073.49-A

763.063.51-3

 763.063.55-B

763.063.59-B

763.063.63-B

763.063.44-A

763.063.45-A

763.063.46-A

 763.063.47-A

763.063.48-A

































Additional copies of this report can reobtained from the National Shipbuilding
Research Program Coordinator of the Bibliography of Publications and Microfiche Index,
You can call or write to the address or phone number listed below.

NSRP Coordinator
The University of Michigan

Transportation Research Institute
Marine Systems Division

2901 Baxter Rd.
Ann Arbor, MI 48109-2150

Phone: (313) 763-2465
Fax (313) 936-1081
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